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liNDOTHELIAL MYELOMA OR EWING’S SARCOMA’ 
13y WILLIAM B. COLEY, M.D., New York 


I HAVE chosen for the subject of my 
remarks Endothelioma. This group of 
tumors, while representing a smaller 
number of cases than the osteogenic group, 
deserves and is receiving special interest, 
chiefly because the majority of recoveries in 
bone sarcoma have fallen within it. While 
Howard and Crilc" called our attention to 
a group of tumors which they classified as 
endothelioma, and reported four cases to 
which they added eighteen collected from 
the medical literature, their work, apparent- 
ly, was soon forgotten. Ewing (1921-1922) 
was the first to point out that there is a group 
of tumors, originating chiefly in the shaft 
of the long bones, occurring mostly in chil- 
dren or young adults, and with very definite 
clinical, roentgenographic, and histologic 
characteristics which differ markedly from 
those found in osteogenic sarcoma and 
which entitle them to a separate classifica- 
tion. He further pointed out that these 
tumors, unlike the osteogenic sarcomas, are 
highly radiosensitive. The work of Ewing, 
therefore, had an important bearing on 
treatment, showing us in which cases we 
might safely subject the patient to conserva- 
tive treatment, and in which (the osteo- 
genic sarcomas), amputation should be per- 
formed immediately. Dr. Bradley L. Coley 

^Read in part in the Symposium on Bone Sarcoma, Balti- 
more, September 15, 1930, and in part before the Southern 
SurRical Association, December IS, 1930. 

'Howard, William T., Jr., and Criie, George W.t Ann, 
Surg., September. 1905, XLII, 358. 


and I have shown that these tumors are very 
sensitive to the toxins of erysipelas and 
Bacilhis prodigiosus. 

My first experience with endothelial 
myeloma dates back to my first case of 
bone sarcoma, treated in 1890; and as this 
case was the direct cause of my early and 
continued interest in bone sarcoma, I shall 
take the liberty of referring briefly to it 
here. 

Case 1. The patient, a female, aged 18 
years, had bruised her hand two months 
previously by catching it between the backs 
of two Pullman chairs. A few days later 
pain was felt in the third metacarpal hone, 
and a swelling developed shortly thereafter. 
The pain, which was verj' severe, was 
treated as rheumatism by several physicians. 
She was referred to me by Dr. W. G. 
Schauffler. I did not know just what the 
condition was, but I was sure that it was 
not rheumatism. On the belief that it was 
a tumor of some sort I perfonued an im- 
mediate biopsy. A tumor was found which 
had involved the middle portion of the 
metacarpal bone, was fusiform in shape, 
somewhat laminated in structure, and witli- 
out definite new bone fonnation. On micro- 
scopic examination it was pronounced a 
small round-cell sarcoma. I asked Dr. Wil- 
liam T. Bull to see the patient with me. An 
immediate amputation was advised, and on 
the following day I amputated at the middle 
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F,c 1 Endothd.al m%cloma of ,cmur Clinica 
and X-ra> dsagnoMS confirmed In biopse Xofe tb 
dcfinitcb laminated nructure of the tumor ' Pat.cn 
reancred under tovin<; (Colcj-’.;) alone, hmb saced 
ratiint uric ctill well, tuiKt \cars later 


of the forearm. In four weeks she had 
metastases to both breasts, and in six weeks 
she died of generalization of the disease. 

This was one of the most malignant cases 
of bone tumor in my entire experience, and 
was a typical example of so-called acute 
traumatic malignancy, developing almost im- 
mediately at the site of a definite bruise or 
local injury. 

Case 2. Reviewing my earlier series, the 
next case that stands out as a definite ex- 
ample of endothelial myeloma is one that 
was admitted to m}- service at the Memorial 
Hospital in Februar\>-, 1902. The patient, 
a male, aged 19, had a tumor of veiy rapid 
development, involving two-thirds of the 
shaft of the femur. I advised a hip-joint 
amputation, but this was refused. I per- 
formed a biopsy, and the tumor was pro- 
nounced by Dr. B. H. Buxton, patholo- 
gist of the New York Cancer Hospital 
(now the Memorial Hospital), and Dr. 
E. K. Dunham, Professor of Pathology of 
the Bellevue Hospital Medical School, a small 
round-cell sarcoma. The tumor showed 
little or no new bone production. We had 
just installed our first X-ray machine at the 
Memorial Hospital, and I thought it would 
be well worth trj'ing it out in this case. To 
my surprise, immediate and rapid improve- 
ment in the condition was noticed. The 
tumor decreased rapidly in size. Unfor- 
tunately, in about five months, a large 
metastatic tumor, the size of one’s hand, de- 
A'-eloped in the left pectoral region. This 
also was treated by radiation, under which 
it showed marked regression. When it had 
shrunk to about one-half of its original size, 
I removed it surgically. A few weeks later 
tlie patient developed a large tumor, about 
the size of a child’s head, in the ilium. This 
tumor was not treated by radiation but by 
Coley’s toxins onh Within six weeks it 
had become soft and fluctuating. I made an 
incision, inserted a large tube, and drained 
out nearly a pint of broken-down tumor ma- 
terial The tumor entirely disappeared by 
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Fig. 2. Case 3. Typical case of endothelial mye- 
loma o£ femur; laminated structure. Early symp- 
tom, pain above knee. Treated for five months 
for rheumatism and neuritis before a roentgeno- 
graphic or even a clinical examination of the femur 
was made. The tumor practically disappeared under 
toxins and radium. One year later metastasis de- 
veloped in the thoracic wall, the disease became gen- 
eralized, and the patient died in a short while. 

sloughing and absorption, the patient re- 
gained his usual liealth, and remained well 
for ten years, when he developed an entirely 
different malignant tumor at the site of an 
old X-ray burn on the thigh, which had fol- 
lowed over-radiation in 1902. This tumor 
developed very rapidly, became foul and 
fungating, and I did an amputation, more 
as a palliative measure than anything else. 
Pulmonary metastases developed and the 
patient died a few months later. The tumor 
of the amputated thigh and femur showed 
three different histologic types: (1) large 
round-cell sarcoma; (2) carcinoma of the 
soft parts, and (3) typical epithelioma with 
pearls ( found in the medullary cavity of the 


Fig. 3. Case 5 Endothelioma of femur, illustrat- 
ing the difficulties in diagnoses. At the time this 
film was made a clinical diagnosis of chronic osteo- 
myelitis was made and confirmed by an e.\-tcnsiie 
exploratory operation and microscopic examination 
of tissue rcmo\ed 

femur). No type simulated that of the 
original tumors. The diagnosis was con- 
firmed by Dr. James Eiving, Dr. W. 
Welcli, and Dr. W. C. Clark. 

This case is of special interest inasmuch 
as it is, I believe, the first endothelial mvelo- 
ma that was treated bj- primart' radiation 
during the operable stage. It showed not 
only the clinical and histologic character- 
istics of Ewing’s sarcoma, but it proved r* 
be highly radiosensitive, and still more 
ceptible to the to.xins. It is one of the 
cases on record of the disappearance ''J 
highly nialignant hone sarcoma. wiT' " 
sive metastases, under any methed ''flTr 
ment, the patient remaining 
years. *" ^ 

While I wish to devote n:---' 
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Fig 4 Same case as shown in Figure 3 This 
film was made three months later, when, after fur- 
ther clinical and rocntgenographic examination and 
a re\iew of the microscopic sections, a diagnosis of 
endothelioma was made 




to a review of the treatment of endothelial 
myeloma and of the results obtained, I must 
refer briefly to the diagriosis, inasmuch as 
the method of treatment can be determined 
only after a correct diagnosis has been made. 
There is no t} pe of bone sarcoma beset wdth 
greater difiicultiei, in the diagnosis than the 
endothelial myeloma. 

The most important points in the diag- 
nosis are: 

(1) The lotalUy of the f/mior~usually 
the shaft of a long bone 

(2) History of antecedent local tiaimia 
— in about 50 per cent 

(3) Rapid dcz'clopincnt 

(4) Early pain. This is present in the 
great majorit\ of cases, worse at night, in- 


Fig 5 Another film of Case 5, made shortly be- 
fore death 

creasing in severity, and not ahvays refer- 
able to the site of the tumor but to a region 
some considerable distance distally from the 
tumor. 

(5) Age of patient — usually childhood 
or youth; rarely after the age of thirty 
years. 

(6) Consistence of tumor — softer than 
the osteogenic sarcoma. 

(7) Involvement of a considerable por- 
tion of the shaft of the bone — rarely includ- 
ing the epiphysis 

(8) i\Ietastascs to neighboring glands or 
other bones — often in comparatively early 
stages of the disease. 
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(9) Local heat and not infrequently a 
moderate general temperature — in rare eases 
tliis may rise to from 103 to 104 degrees. 

(10) Pathologic fracture in later stages 
of the disease. 

Referring to the age of onset, as men- 
tioned alx>vc (see No, 5), the following 
tabulation is of interest: 


Age Cases 

Under 5 years 8 

From 5 to 10 years 17 

From 10 to 15 years 6 

From IS to 20 years 17 

From 20 to 25 years 10 

From 25 to 30 years 6 

From 30 to 35 years 7 

From 35 to 40 years 4 

From 40 to 45 years 4 

From 45 to 50 years 2 

From 50 to 55 years 4 

From 55 to 60 years 2 

From 60 to 65 years 0 

From 65 to 70 years 3 


In this group, 11 per cent were under 
five years of age, 27 per cent were under ten 
years, 53 per cent were under twenty years, 
and 9 or 10 per cent were over fifty years 
of age. 

Most of the mistakes in diagnosis can be 
traced to failure to obtain a careful clinical 
histor}" or, what is even more important, a 
careful physical examination. In a few cases, 
failure may be attributed to lack of roent- 
genographic examination; the latter is of 
great diagnostic value. The characteristic ap- 
pearance presented by the roentgenogram 
is that of a destructive process of the shaft 
of the bone involving all the layers, re- 
sulting in a general widening or thickening 
of the shaft, with little or no new bone 
formation. The bone often has a moth- 
eaten appearance. 

To illustrate some of the difficulties asso- 
ciated with an early diagnosis, I would cite 
the following two cases. 

Case 3. H. P., a male, aged 18 years, in 
ffie early part of 1928 noticed a dull, aching 



Fig. 6. Case 5, showing metastases to the skull 
and jaw. 

pain in the region of the left knee, which 
was more severe at night. A diagnosis of 
rheumatism was made and the condition was 
treated as such. No improvement being 
noticed, the patient, three or four weeks 
later, consulted a prominent orthopedic sur- 
geon, who made a diagnosis of neuritis. The 
pain contiiuted and became more severe in 
spite of treatment, and in the latter part of 
September, 1928, tlie patient- was brought to 
tlie Hospital for Ruptured and Crippled, 
where a diagnosis of toxic pain in the knee 
was made, and the patient was advised to 
have his teetli and tonsils examined. Two 
weeks later, in Hartford, a roentgenogram 
was taken for the first time. This disclosed 
a very extensive sarcoma of the middle and 
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Fig 7. Case 6. Endothelioma of femur, the 
roentgenographic and clinical picture of which 
closely resembled that of osteomyelitis. Macro- 
scopic and microscopic diagnosis of osteomyelitis 
was made on biopsy. Instead, it proved to be a 
highly malignant endothelial myeloma. Amputa- 
tion was followed by toxins; general metastasis; 
death one year after amputation. 

upper third of the left femur, undoubtedly 
of the endothelioma type. 

The patient was referred to me on Octo- 
ber 20, 1928. He was admitted to the Hos- 
pital for Ruptured and Crippled, and physi- 
cal examination at this time showed slig^ht 
atrophy of the left thigh on inspection — ^no 
\ isible tumor. On palpation, an enlarge- 
ment, firm in consistence, could easily be 
made out in the middle and upper portions 
of the left femur. The patient had lost 
about twelve pounds in weight. He was 
started on treatment with tlie mixed toxins 
in conjunction with radiation. On October 
25 and 26, he had X-ray treatments, and 



Fig, 8. Same case as shown, in Figure 7, this 
film having been made just prior to amputation. 

from November 1 to December 2 he re- 
ceived a total of 46,000, mc.-hrs. of 
radium. By December 8, 1928, he had re- 
gained his lost weight, and examination 
showed marked diminution in the size of the 
tumor. He returned home, where the toxins 
were continued two or three times a week. 
About three months later he developed 
severe pain in the cervical region and hack. 
A few weeks later, definite tumors could 
he made out by roentgen-ray examination 
and palpation. In spite of further treat- 
ments with toxins and radiation he died on 
June 28, 1929, with metastases to the skull, 
neck, spine, and lungs. 

In this case, I believe that, had a roent- 
genogram been made in the earl)' stages of 
the disease and the diagnosis established 
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four or five mouths earlier, the result might 
have been different. 

A second case illustrating the difficulties 
in diagnosis follows. 

Case 4. W. C., a male, aged 14 years, 
was well until the beginning of 1928, when 
he sprained his right ankle. No ill re.sults 
followed until the latter part of July, when, 
while camping, he was bitten by a mosquito 
on the same ankle. Pain and swelling were 
noticed on the following day. He was ad- 
mitted to the Hospital for Ruptured and 
Crippled on August 9, 1928. Physical ex- 
amination at this time showed the ])atient 
to he in fair condition, walking ndtli 
crutches. The lower portion of the right 
tibia was moderately enlarged, thickened, 
and somewhat tender. There was no fluctu- 
ation, but some increased local heat. 

Roentgenographic examination showed a 
low-grade osteomyelitis of the lower end of 
tlie tibia alx)ve the epiphyseal line. The 
treatment given was incision and drainage 
of the right tibia. 

Three weeks later the plaster cast was re- 
moved. There was considerable bleeding 
and oozing, and the wound was redressed. 
The patient was readmitted to the Hospital 
for Ruptured and Crippled on September 
11, 1928, and was given a transfusion of 
500 c.c. of blood. Roentgen-ray examina- 
tion on September 14, 1928, showed no evi- 
dence of increased bone involvement. Three 
days later, on dressing the wound, it was 
found to be covered with a grayish exudate, 
flecked with what appeared to be a blood 
clot, strongly suggestive of malignancy. The 
clot was cleaned out, whereupon severe hem- 
orrhage followed which had to be controlled 
with a tourniquet. The removed tissue was 
sent to the laboratory for microscopic ex- 
amination, being pronounced endothelial 
myeloma. 

I first saw the patient on September 22, 
1928, and after making a thorough physical 
and roentgenographic examination, as well 


as reviewing the microscopic sections, I ad- 
vised an immediate amputation, to be fol- 
lowed by toxin and radium treatment. The 
patient’s father, who was a physician, would 
not consent to the amputation. Another 
transfusion Avas given, and on September 28 
the radium pacl< was applied. In addition, 
he was put upon the toxins of erysipelas and 
Bacillus prodigiosus. 

Roentgen-ray examination on October 12, 
1928, consisted of two views of the right 
leg, showing extensive destniction of the 
tibia from the lower epiphyseal line upward 
for about three inches, with some irregular 
Ikuk production and a large partially calci- 
fied mass in the soft tissues, especially on 
the posterior aspect. There was periosteal 
elevation at the upper limit of destruction, 
with what seemed to be a slight periosteal 
elevation of the fibula at the same level. 
The area of bone destruction appeared too 
sharply localized in proportion to the 
amount of destruction to suggest an infec- 
tion; a malignant newgrowth seemed more 
probable. A film of the chest, made with a 
portable machine, showed no shadows sug- 
gesting metastases or other abnormalities. 
A Dakin tube was inserted in the soft tissue 
mass. Two Aveeks later the patient devel- 
oped metastasis in the upper jaAv; he Avent 
doAA'n-hill rapidly, and died within a feAv 
Aveeks. 

In this case, A'^aluable time AA^-as lost b}^ the 
fact that the first specimen remoA'^ed at 
biopsy failed to reach the pathological 
laboratory. After tAAm or three Aveeks’ per- 
sistent hemorrhage and a fungating Avound, 
the presence of malignancy AA'-as suspected, 
and another specimen showed the condition 
to be, microscopically, an endothelial m 3 ’^elo- 
ma. By this time the patient had lost so 
much blood that his hemoglobin Avas doAvn 
to about 50, and he Avas running a tempera- 
ture of from 103 to 104 degrees. 

This case is an example of the most 
malignant type of endothelial mj^eloma. The 
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Fig. 9, Photomicrograph of tissue of Case 6. 


whole course of the disease/' from the time 
the tumor was first noticed until the patient 
died, was scarcely more than four months. 


OSTEOMYELITIS 

We find the greatest difficulty in making 
a differential diagnosis between endothelial 
myeloma and osteomyelitis. In certain cases 
It is impossible to make a positive diagnosis, 
even with all the aids at our command, in- 
cluding a biopsy and juicroscopic examina- 
tion by experienced pathologists. Fortunate- 
ly these cases are very rare; in the great 
majority we are able to make a diagnosis 
by carefully observing the following im- 
portant points of difference. 

First, we must distinguish the endothelial 
myeloma from a benign tumor. This is 
easily done if we remember that a benign 
bone tumor is more sharply localized; is 


limited usually to a single portion of a Ixine 
(either the periosteum, the cortex, or the 
medulla, but seldom involving all these) ; is 
of long duration; is almost always painless; 
never involves the soft tissues in its vicinity; 
never metastasizes to glands or viscera ; may 
be bone-forming (as an osteoma or a chon- 
droma) or may be bone-destroying (as a 
benign cyst or a benign giant-cell tumor). 

If we include the benign giant-cell tumor, 
or giant-cell sarcoma as classed by some, we 
may find great expansion of bone, with ex- 
tensive bone destruction, the cortical layer 
finally becoming so thin that it gives the so- 
called “egg-shell crackling” feeling on pres- 
sure; or it may be completely destroyed and 
the tumor surrounded by soft parts. Unlike 
the osteogenic sarcoma, it never causes a true 
infiltration of soft tissues. If the benign 
tumor is in the shaft of a long bone, it never 
produces the periosteal stripping so com- 
monly seen in osteogenic sarcoma. On ac- 
count of the slow growth, it may need no 
treatment or no surgical removal unless it 
interferes with the function of the limb. 

Malignant giant-cell tumor is dealt with 
elsewhere. 

In cases in which it is impossible to dis- 
tinguish between endothelial myeloma and 
osteomyelitis, it is well to treat the condition 
as one of endothelial myeloma and await the 
subsequent clinical progress to solve the 
problem of final diagnosis. 

Case 5. Sarcoma of the femur, endothe- 
lioma type. The original diagnosis of osteo- 
myelitis was based upon clinical, roentgeno- 
logic, macroscopic, and microscopic evi- 
dence. — The patient, P. T., a male, aged 14 
years, was admitted to the Hospital for 
Ruptured and Crippled, service of Dr. Royal 
Whitman, on December 7, 1922, witli the 
folloAving history: Three months previously 
the patient began to limp and complained of 
pain in the region of the left hip. He be- 
came very restless at night; lost ten pounds 
in weight. There was no fever. Physical 
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examination at the lime of his admission to 
the hospital showed tlie left leg to be held 
Hexed at an angle of 160 degrees — it could 
he abducted at 15 degrees, and very slight- 
ly rotated outward. Flexion and extension 
were almost entirely restricted; internal and 
external rotation were somewhat restricted, 
and there was very marked tenderness to 
pressure over the great trochanter. A roent- 
gen-ray examination was made at this time, 
and the report was as follows: “There is 
a general periosteal thickening of the upper 
extremity of the femur which apparently 
extends to a point four inches below the 
trochanter minor, involving the periosteum 
and extending up to the neck, but apparently 
not involving the neck of bone. The interior 
of shaft shows changes indicative of dis- 
ease.” 

.'\ Wassermann test was made and proved 
negative. 

On December 11, 1922, the patient was 
operated upon by Dr. Whitman. A long 
incision was made down over the trochanter, 
through the muscles to the bone. Periosteal 
tissue and pus were at once encountered. 
The tissues were separated from the bone, 
and the external layer of the cortex was re- 
moved for a distance of about three inches. 
But one-third of the bone seemed to be in- 
volved, and nothing was found in the in- 
terior — the bone became solid. According 
to Dr. Whitman, the condition was evident- 
ly a periostitis and not an osteomyelitis ex- 
cept as a secondary condition. He stated 
that the tissues through which he cut were 
more or less laminated, simulating the dif- 
ferent layers of an onion. 

Pathological report by Dr. F. M. Jeffries 
was: “Extensive and intensive acute oste- 
itis; etiology does not appear.” 

The wound was kept open and dressed 
with Dakin’s solution and the patient was 
discharged on January 11, 1923. On Feb- 
ruary 7, 1923, he returned to the Hospital 
for Ruptured and Crippled for examination. 



Fiff- to Case 8. Endothelioma of clavicle in a 
child of 11 years, which developed rapidly immedi- 
ately after a fall. E.\cision of the clavicle was fol- 
lowed by to.xins and radiation. Rapid reeurrence, 
not controlled by further treatment. Death occurred 
nine months from date of injury. 

During the intervening month, a very great 
change had taken place in the thigh; it 
had increased in circumference to twenty- 
four inches. The veins were markedly 
dilated and distended. The swelling was 
firm in consistence, but not of bony hard- 
ness. Several of the inguinal glands were 
enlarged. At this time the clinical evidence 
of a rapidly growing inoperable sarcoma 
was be3'-ond question. The patient was re- 
ferred to me for treatment and Avas trans- 
ferred to m)^ service at the Memorial Hos- 
pital. Roentgen-ray examination at this 
time (Februarjq 1923) showed that a A^ery 
great change had taken place since the last 
examination AA'^as made. There Avas noAv a 
good deal of destruction of bone, Avithout 
much new bone formation. Clinical and 
roentgenologic diagnosis Avas that of sar- 
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Fig. 11. Specimen remo\ed, Case 8. 


coma of the endothelioma t 3 'pe. The orig- 
inal microscopic sections were examined by 
Dr. Ewing, who pronounced them a sar- 
coma of tlie endothelioma type. 

During his stay at the i\Iemorial Hospital, 
the patient received treatment with the 
radium pack (50,000 mc.-hrs.), which was 
applied at a distance of ten centimeters over 
tliree different areas of the femur within a 
period of four days, and, in addition, he re- 
ceived systemic injections of the mixed 
toxins of er^'sipelas and Bacillus prodigiosus. 
During the following three weeks tlie tumor 
decreased ver\- markedly in size, the cir- 
cumference of the femur at the end of this 
time being fourteen inches. Roentgen-rav 
examination also showed marked changes to 
have taken place The patient’s general 
health improved. However, in April. 1923. 
he showed evidence of meta^tases in the 


skull, jaw, and other regions of the body, 
and, in spite of further treatment, he died in 
June, 1923. 

Case 6. Endothelial myeloma of femur. 
— ^The patient, A. M., a male, aged 30 years, 
was admitted to the New York Broad Street 
Hospital in August, 1924, where a clinical 
and roentgenologic diagnosis of osteomy- 
elitis was made. An explorator)’^ operation 
was performed, and the diagnosis confirmed 
b}”^ microscopic examination. 

On Januar}' 23, 1925, he was admitted to 
the orthopedic division of the Hospital for 
Ruptured and Crippled. An exploratory op- 
eration was performed, and a microscopic 
diagnosis of chronic osteitis with no evi- 
dence of neoplasm made. 

The patient had had little pain and no 
rise of temperature, but on April 18, 1925, 
he returned to the hospital complaining of 
pain. Upon examination, there was revealed 
a fluctuating swelling beneath the old inci- 
sion. A third exploration was performed, 
which was followed by considerable hemor- 
rhage. The pain seemed somewhat less 
severe. 

On June 20, 1925, the patient was re- 
admitted, complaining of intense pain. 
There was marked swelling about the in- 
cision, semifluctuant but not tender. There 
was a hard gland in the inguinal region 
measuring about three-fourths by one-half 
inch. His general appearance was cachectic. 
Roentgen-ray examination three weeks later 
showed that proliferative bony changes had 
taken place. There was also a very definite 
lifting and proliferation of the periosteum, 
particularh' from the portion of the femur 
below the site of the disease. 

I first saw the patient in constiltation on 
July 17, and made a diagnosis of sarcoma. 

I urged an immediate amputation, but to this 
the patient would not consent. An explora- 
tory operation was performed b}' Dr. Brad- 
ley L. Coley on JuN 21, and the specimen 
was submitted to Dr. Ewing, who reported 
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it to l)c a malignant tumor of the bone 
marrow, probably an endothelial myeloma. 
A pathologic fracture occurred later. In 
view of the large size and the rapid growth 
of the tumor, an immediate amputation was 
again urged, and was performed by Dr. 
Bradley L. Coley on July 31. Prophylactic 
toxin treatment was given for a considerable 
period. The patient remained in excellent 
health for over a year and regained over 
fifty pounds of lost weight. He was re- 
admitted to the Memorial Hospital on Jan- 
uary 1, 1928, at which time roentgen-ray 
examination showed a group of metastascs 
in each lung. He was then given intra- 
venous injections of toxins and a cycle of 
roentgen therapy. The disease reached a 
stage where the patient refused all further 
treatment, and its steady progress caused 
death in August, 1928. 

Case 7. Osteogenic sarcoma of the femur 
closely simulating osteomyelitis. — I. L., a 
male, aged 20 years, in March, 1921, caught 
his left leg in the door of a subway train, 
and his tliigh was severely squeezed. Nothing 
unusual was noticed until three days later, 
when he felt severe pain in the injured thigh 
just below the great trochanter. This was 
intermittent at first, keeping him in bed for 
a few days at a time, but later the attacks 
became more frequent. A swelling was 
noticed, which gradually increased in size. 
The patient was admitted to the Jewish 
Hospital of Brooklyn on July 25, 1923, 
where an operation (osteotomy and curet- 
ting of bone) was performed on August 7, 
1923. A microscopic examination was 
made, and the report was as follows: 
“Specimen consists of degenerated soft tis- 
sue in which there are embedded small pieces 
of sclerotic bone tissue. Microscopic diag- 
nosis: osteomyelitis of left femur.” A sec- 
tion of this specimen was examined by Dr. 
F. M. Jeffries, whose diagnosis was that of 
productive osteitis. Dr. Ewing, who also 
examined a section, concurred in the diag- 



Fig. 12. Photoinicrogra])h of tissue removed from 
Ca.se 8. 

nosis and said that one edge of the specimen 
showed a slight suspicion of possible neo- 
plasm, but not enough upon which to make 
a diagnosis. Roentgen-ray examination 
made in 1923 showed notliing at -all sug- 
gestive of sarcoma. There was a marked 
thickening of the femur, with sclerosing of 
the bone, typical of a chronic sclerosing 
osteitis. Physiotherapy treatment was be- 
gun in the latter part of 1924. 

On March 13, 1925, the patient was ad- 
mitted to tire Hospital for Ruptured and 
Crippled. A roentgenogram taken at this 
time showed that certain changes had oc- 
curred since the last film was made: the 
bone was larger and thicker than it was at 
that time; the density seemed not quite so 
marked; instead of the periosteal line of the 
bone being intact, there were a few erosions 
in one area — a few indentations in the nor- 
mal outline; apparently there was a small 
amount of new bone production beyond this 
normal line. The film, however, did not 
permit one to make a diagnosis of sarcoma, 
although it was more suggestive of sarcoma 
than the earlier ones. A few months later, 
no improvement in the condition having 



638 


RADIOLOGY 




Fig 13. Case 9, patient of Dr. S. L. Christian and 
Dr. L. A. Palmer. Tumor of tibia, of bone marrow 
origin, classified as endothelial m\eloma or multiple 
mjeloma Amputation in September, 1925, was fol- 
lowed by extensne generalization of the disease to 
the bones ^md soft parts, and loss of weight (De- 
cerriber, 1923). Under toxins alone, the patient 
made a complete rcco\er>. and wzs in excellent con- 
dition in ^^arch, 1931, fixe years after treatment 


been noted, the patient was admitted to Dr. 
Royal Whitman’s service (Hospital for 
Ruptured and Crippled) and I was asked to 
see him. The clinical appearance of the 
tumor, as well as the roentgen-rav evi- 
dence, in my opinion, ^^as strongly sugges- 
tive of a neoplasm rather than an 'osteomy- 
elitis. An e.xploratory operation was per- 


formed by Dr. Whitman on March 16, 
1925, revealing soft, vascular tumor tissue 
which had broken through the muscle. This 
was examined microscopically' by Dr. Jeff- 
ries, and pronounced a mixed-cell sarcoma. 
Dr. Ewing also examined a section, and he 
reported as follows; “Osteogenic sarcoma, 
polygonal cell, malignant.” Amputation 
was advised and refused. 

The toxin treatment was begun on April 
1, 1925, and continued in gradually increas- 
ing doses for two months. At the end of 
six \veeks’ treatment, the circumference of 
the thigh had diminished two inches, and 
the patient’s general condition had shown 
marked improvement. Low voltage roent- 
gen-ray treatment was begun at the jMe- 
morial Hospital by^ Dr. Ralph E. Herendeen. 
From May 7, 1925, until November 13, 
1925, the patient received seven exposures 
of sixty minutes each. 

The patient remained well for about one 
year and then began to have vague pains in 
different parts of the body, especially’- in the 
affected femur. Roentgen-ray’ examination 
was negative. Later on, however, he de- 
veloped evidence of metastases in the lungs, 
retroperitoneal glands, and various other 
parts of the body’. In spite of further treat- 
ment (toxins and radiation), the condition 
gradually’ grew worse and he died a few 
months later. 

OSTEOGEXrc SARCOMA 

The next step — and a very important one 
— in diagnosis is to differentiate the endo- 
thelial my’eloma from the osteogenic sar- 
coma. This must be done at a comparative- 
ly’ early’ stage of the disease if we are go- 
ing to give the patient that very’ fair chance 
of saving his life. Here, fortunately, it is 
possible to make a correct differential diag- 
nosis in most cases by’ paying due heed to 
the following clinical and roentgenologic 
features. 
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Osteogenic sarcoma usualh^ occurs at a 
sliglitly older age than docs eudothelioma. 
It has almost the same history of antecedent 
local trauma, i.c., about 50 [ler cent, and 
pain is also the first symptom. As in 
endothelial myeloma, the pain may be a 
referred one, not occurring at the site of the 
tumor. This has led to many errors in 
diagnosis, the surgeon confining his ex- 
amination to the locality of the pain and not 
examining or taking roentgenograms of the 
lx)nc or bones higher up (sec Case 3). 

Unlike endothelial myeloma, osteogenic 
sarcoma rrsnaWy begins at the extremity of 
a long bone, in the diaphysis, and seldom 
involves the epiphysis until the later stages 
of tlie disease have been reached. While it 
apparently begins in the periosteum or sub- 
periosteum in the vast majority of cases, 
giving rise to the older classification of 
periosteal sarcoma which was adopted in all 
countries until recent years, it usually in- 
volves the central portion of the bone simul- 
taneously or very quickly, without, however, 
destroying the layer of the cortex. The 
shape of the tumor is more or less char- 
acteristic. It is apt to be pear-shaped, the 
larger part corresponding to the end of the 
long bone and tapering off towards the mid- 
dle of the shaft. There is often an eleva- 
tion or a lifting of the periosteum along the 
shaft at the line of the advancing tumor. 
This is quite characteristic of osteogenic 
sarcoma. 

The tumor itself is fairly smooth on 
palpation. Its consistency may give impor- 
tant information: it is not so hard as the 
chondroma or osteoma, nor so soft as the 
endothelial myeloma that has destro^-ed the 
cortex of the bone. There is a certain 
amount of resilience on palpation. The con- 
sistency may vary with the type of osteo- 
genic sarcoma, being harder in the chon- 
drosarcoma or the sclerosing ossifying sar- 
coma than in the more cellular types. 

The rapidity of growth which enables one 



Fig. 14. Photomicrograph of tissue, Case 9. 


to differentiate an osteogenic sarcoma from 
a benign tumor is of little help in distin- 
guishing the former from an endothelial 
myeloma. While most writers have stated 
that osteogenic sarcoma is more rapid in 
growth than endothelial m 3 '-eloma, and more 
quickl}'^ fatal, I hold a different opinion. 
These writers haA^e based' their statistics 
upon the duration of life in the 54 cases of 
the Bone Sarcoma Registry reported by 
Connor, without referring to the very nat- 
ural explanation that increased duration of 
life in the cases that lived beyond one or 
two years was, in practically every instance, 
due to treatment witli radiation or toxins. 
If we confine our e.xamination to the older 
cases of sarcoma of the shaft of the bone, 
generall)'’ classed as round-cell sarcoma 
(prior to Ewing’s publication of 1921), we 
find that this group was the most malignant 
of all types of malignant bone tumor. 
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Fig 15 Case 10. Spiral fracture of the shaft of 
the humerus (May, 1923), showing no evidence of 
a pathologic condition at the time of injury 


That we have found the means to con- 
trol this type of tumor (endothelioma) by a 
selected method of treatment, in a larger 
proportion of cases than it has been found 
possible to do in osteogenic sarcoma is most 
fortunate; but it should not let us fall into 
the error of regarding the endothelial group 
as a more benign form of bone sarcoma. I 
have seen an osteogenic sarcoma of the fe- 
mur, in a boy aged 11, cause death in four 
months from the date of the trauma (kick) 
which was the apparent causative factor in 
the development of the tumor ; and I have seen 
an endothelial myeloma of the humerus, in 
a boy aged 5. cause death in four months, 
in spite of heavy treatment Obviously, the 
duration of the tumor gives us little in- 
formation in differentiating the endothelial 
myeloma from the osteogenic sarcoma. 


Case 8. Endothelial myeloma of clavicle. 
— A. R, a female, aged 11 years; family 
history negative. In the middle of Feb- 
ruary, 1924, the patient fell, striking on her 
left shoulder. A swelling appeared prompt- 
ly which increased rapidly in size, until, two 
weeks later, when, having attained huge 
proportions, it remained stationary for a 
week. There was no pain and only slight 
limitation of motion. 

The patient was referred to me on May 
7, 1924, and was admitted to the Memorial 
Hospital. Physical examination at this time 
showed, at the top of the left shoulder, a 
globular swelling about three inches in 
diameter — or about the size of a small 
orange — markedly protuberant, and, ap- 
parently, originating in the outer half of 
the clavicle. The tumor was smooth in out- 
line, soft, semi-fluctuating in consistence at 
the upper portion but firmer at the base. 
The skin was dark, almost purplish in color, 
over the upper portion, and stretched thin 
by the rapid growth of the tumor. The 
veins were dilated. 

X~ray report, May 12, 1924: Stereoscopic 
plates of the chest revealed the presence of 
a destructive process involving the outer 
third of the left clavicle. The process e.x- 
tended in the medullar}'- cavity into the mid- 
dle third of the shaft of the clavicle; it was 
irregular in character and not limited or 
encapsulated. Very little bone production 
was seen; considerable of the cortex in the 
superior surface had been destroyed. The 
outline of a soft-part tumor above was 
noted. There was no evidence of metasta- 
sis to the lungs. 

I excised the clavicle on Ma}^ 14, 1924. 

Pathological report (Dr. Ewing), May 
14, 1924: The tumor involved 6 cm. of the 
clavicle, and 4 cm. of the shaft was largely 
destroyed by tumor tissue which had in- 
vaded the marrow cavity and dissolved most 
of the bony tissue. The tumor formed a 
globular mass 5 cm. high. It was well 
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circumscribed and pushed tiie skin before 
it. The tumor tissue was veiy soft — in 
places diniucnt, elsewhere soft and opaque. 
Grossly it was a medullary and subperiosteal 
osteogenic sarcoma. 

The tumor was composed of a very rich 
growth of small rounded or polyhedral cells, 
consisting almost wholly of hyperchromatic 
nuclei. They grew diffusely, or were ar- 
ranged about small blood vessels, or inclosed 
spaces in which there was blood or other 
fluid. There was no bone production any- 
where, and no osteoid tissue. There was 
no stroma between the cells. The appear- 
ance was that of a very anaplastic tumor. 
It seemed to fall in the group of endothelial 
myeloma. 

Immediately after the operation, - bare 
tubes of radium (8 millicuries) were buried 
in the wound. There was some sloughing 
at this point. Two weeks later the toxin 
treatment was begun and kept up until Au- 
gust, 1924, after the patient had returned 
home. Early in August a local recurrence 
took place. A massive dose of radium was 
applied. In spite of this and continued tox- 
ins, the disease progressed steadily and 
caused death on November 28, 1924, nine 
months after the injury. 

THE ROENTGENOGRAM 

The roentgenogram is often of the great- 
est help, and, in many cases, it, in conjunc- 
tion with the clinical history and physical 
signs, enables one to distinguish both the 
endothelial myeloma and the osteogenic type 
of sarcoma. 

If we are dealing with an endothelioma, 
the roentgenogram will show a tumor of 
the mid-shaft, osteolytic in type, whose 
destructive process has involved all the 
layers of bone. The tumor replacing the 
destroyed bone often presents a laminated 
structure, with little or no new bone forma- 
tion. If, however, we are dealing with an 


osteogenic sarcoma, the roentgenogram will 
usually show a tumor of the end of a long 
bone made up largely of new bone, or new 
bone and cartilage, superimposed upon the 
cortex, without expansion of the cortex, and 
infiltrating more or less the adjacent soft 
parts. The roentgenogram will commonly 
show an involvement of the medullary por- 
tion, but the actual involvement of the 
medulla is much greater than is apparent, as 
has been proved by subsequent amputation. 
The new bone is frequently arranged in 
spicules, at right-angles to the axis of the 
long bone. This does not occur in all cases, 
as one might be led to believe from most 
text-books, but in less than one-fourth of 
the cases, according to Kolodny’s study of 
the Bone Sarcoma Registry cases. From 
my personal experience I should say that I 
have observed it in less tlian one-third of 
the cases. When it does occur it may be 
regarded as almost pathognomonic of osteo- 
genic sarcoma, although in certain very rare 
cases of osteomyelitis this type of new bone 
formation has been found. 

BIOPSY 

In a number of cases, in order to make 
a positive diagnosis, a biopsy and micro- 
scopic examination will be necessary. While 
some writers, notably Ewing, are opposed to 
biopsy in endothelial myeloma, I believe it 
should always be performed in tlie small 
group in which one is otherwise unable to 
make a correct diagnosis. The importance 
of knowing the nature of the tumor before 
prescribing the type of treatment to be em- 
ployed far outweighs the so-called disad- 
vantages of a biopsy. My opinion is tliat 
these disadvantages are more tlieoretical 
than practical. 

The biopsy should not be performed as 
a routine measure in all or in almost all 
bone tumors, but should be reserved for 
cases in which there is a reasonable doubt 
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Fig. 16. Same case as sho^\n in Figure 15, this 
film having been made one year later, showing a 
\eiy extensne endothelial myeloma of the hu- 
merus at the site of the fracture. The condition 
was inoperable at the time of the author’s first 
obsciwation The case was treated with to.xins 
for u\o and a half years in addition to two ra- 
dium pack treatments. Good recovery was made, 
the patient being well six and a half years later, 
with a useful arm 

after all the other aids to diagnosis have 
been employed. It should be performed 
only by the surgeon who is to have the 
subsequent care of the patient, and who is 
prepared to carry out the best method of 
treatment as determined by the biopsy; 
namely, if the biopsy shows the condition to 
be one of endothelial myeloma, tlien the pa- 
tient should be given conservative treatment 
with Coley’s toxins and radiation This 
offers a fair hope of saving the limb as well 
as the life of the patient. Only after failure 
to control the disease by conservative treat- 
ment should amputation be performed. 

On the other hand, if the biopsy reveals 
an osteogenic sarcoma, especially with con- 
siderable new bone formation, we know that 




Fig. 17. Same case as shown in Figures 15 and 
16, this film haling been made fourteen months 
after treatment was begun. The fracture united 
without immobilization of any kind, the entire 
period of disability being three months. 

we are dealing with a tumor which is highly 
resistant to both toxins and radiation, and 
that there is almost no hope of saving the 
limb by conservative treatment. Further- 
more, we know from long and larger ex- 
perience that preliminary radiation in such 
cases does not improve the prognosis of the 
later amputation, which will almost certainly 
be necessary in a few montlis. For this 
reason we should be prepared to do an im- 
mediate amputation if the biopsy shows the 
tumor to be an osteogenic sarcoma. Dean 
Lewis advocates making the diagnosis from 
a frozen section at the time of biopsy, and. 
if the diagirosis is positive, to proceed at 
once with the amputation while the tourni- 
quet is still on, thereby lessening the chances 
of metastases from tumor cells getting into 
the circulation at the time of the operation. 
While I have employed this method in a 
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few cases, I lielicve that there are not a 
few instances in which it is impossible to 
make a positive diagnosis from the frozen 
sections alone, and that one must wait for 
decalcification of the bone and for the 
paraffin sections. I think there is very little 
actual risk from this delay. In a number 
of cases, with a typical clinical history, the 
macroscopic appearance of the tumor, as 
disclosed at biopsy, has been so character- 
istic that I have been willing to amputate 
without waiting for sections. 

During the last year we have used the 
aspiration method of diagnosis in a con- 
sidersbie uundjer of tumors. While 

it has not proven of great value in the 
osteogenic type with much new bone forma- 
tion, it has proved very useful in the en- 
dothelial myeloma type, making a biopsy un- 
necessary in a large proportion of cases. 

TREATMENT 

Having made a correct diagnosis, the im- 
portant question arises: What method of 
treatment should be advised? Surger)"' 
alone has given very poor results: only one 
case in 22 reported by Howard and Crile 
was alive three years after amputation. I 
have never seen a case cured by amputation 
alone, but, then, I have not had a large ex- 
perience with this method, having adopted 
prophylactic toxin treatment after amputa- 
tion as a routine measure many years ago. 

A review of the literature does not help 
us reach a definite decision. Connor’s* se- 
ries of 54 endotheliomas collected by the 
Bone Sarcoma Registry (up to 1926) 
shows only four patients alive and well 
five years after treatment. Various meth- 
ods were employed. One myeloma of the 
os calcis was treated by amputation alone 
by Dr. J. E. Thompson, of Galveston, 
the patient remaining well for eight years. 
The other three five-year recoveries were 

“Connor, Cbarlci L.; Arch. Surg., April, 1926 , XII, 789. 


my own cases. All were treated with toxins 
plus surgery. One had amputation and pro- 
longed post-operative toxin treatment. One 
with metastasis to the glands of the groin 
before amputation, had post-operative tox- 
ins for three months, and one application of 
the radium pack over the large tumor (size 
of a child’s head) in the iliac fossa. This pa- 
tient, furthermore, according to Dr. Heren- 
deen’s report, had pulmonary metastasis. 
He is now well, ten and one-half years later. 
The third case, an even more remarkable 
one, is a boy, aged years, upon whom 
Dr. Stuart McGuire, of Richmond, Va., had 
pcriormec] a hip joint amputation for a peri- 
osteal sarcoma of the femur one and one- 
half years before (in 1917). The original 
diagnosis was round-cell sarcoma; that of 
Dr. Ewing and the Bone Sarcoma Registry 
was endothelial myeloma. I first saw the 
boy in June, 1919, at which time he had a 
large tumor which involved nearly all of the 
right parietal bone, almost completely de- 
•stroying the bone. There was marked ex- 
ophthalmos of the right eye. and impaired 
vision. A similar area of bone destruc- 
tion was found in the occipital region. Al- 
though the prognosis seemed absolutely 
hopeless I decided to try a combination of 
local radiation and systemic toxins (Coley’s). 
A lead tray (2,000 millicurie-hours of ra- 
dium) was applied at 3 cm. distance over 
the parietal bone, and a similar dose was ap- 
plied to the top of the head, to the right of 
the median line. In addition, the patient 
was put upon systemic injections of the 
toxins at once. After three or four weeks, 
marked improvement was noticed. He re- 
turned home and the toxins were giA^en 
there b}^ his family physician. I saw him 
again six months later and found that the 
improvement had been continuous. A sec- 
ond dose of radium was given as before, and 
the toxins were resumed. When the patient 
returned to me again, at the end of another 
six months, examination shoived that the 
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tumor had apparently entirely disappeared, 
the destroyed bone had been replaced by 
new bone, the exophthalmos had disap- 
peared. and he had regained his normal 
health. He was given another radium treat- 
ment at this time, more as a precautionary' 
measure, and the toxins were kept up in 
small doses, with occasional intervals of rest 
until he had received them over a period of 
forir y-ears. He has been in excellent health 
ever since, noyv over eleven years since the 
treatment yvas first begun. 

These last tyvo cases yvould seem to fur- 
nish convincing evidence of the value of the 
toxins in endothelial myeloma even if there 
yvere no other cases on record. 


The folloyving case of Christian and 
Palmer is undoubtedly the most remarkable 
one thus far reported. 

Case 9. Endothelial myeloma or multiple 
myeloma, primary in the tibia. Two 
months after amputation multiple tumors 
developed in the skull, clavicle, and femur; 
mctastascs to the groin and abdominal wall.* 
The patient, G. B., a male, aged 31 years, 
a master mariner, yvas admitted to the U. S. 
Marine Hospital, Stapleton, S. I., under the 
care of Dr. S. L. Christian and Dr. L. A. 
Palmer on June 30, 1925, yvith a historj' of 
having injured bis left tibia in February', 

*For full report, see Christian, S. L., and Palmer, I.. A.: 
yfilitary Surgeon. July, 1927, LXI, 42, and Am. Jour. Surg., 
February, 1928, IV, 188. 


DlFFEREXTI.yL DI.AGXOSIS 


Symptoms 

1. Age of patient 

2. Antecedent local 

trauma 

3. Duration 
•1 Pain 

5 Local swelling 

6. Local temperature 

7. General temperature 

8. Location of tumor. 

X-ray appearance 

9. Clinical character of 

tumor 


Endothelioma 

Children and young 
adults. Lesion usually 
single in early stage ' 


In 50 per cent 

Short 

Usually first sjTnptom 

Few weeks or months 
after pain 

Rare in early stages, 
common in later 

Infrequent; usually 99° 
to 102°, mav reach 
104° 

Shaft of bone, usually 
more than one-half 


Bone destruction ; lam- 
inated structure 


Osteogenic sarcoma 

Young adults and mid- 
dle age. Lesion single 


In 50 per cent 
Short 

First symptom 

Few yveeks or months 
after pain 

Few weeks or months 
after pain 


Rare 


Either end of the di- 
aphysts of long bone, 
usually less than one- 
half 

Bone-forming; new 
bone spicules radiating 
at right-angles to 
shaft 

Rarely 

Very rare 

Radioresistant 

Resistant in most cases; 
highly cellular types 
may be susceptible 


Osteomyelitis 

More common in youth. 
Lesion multiple or 
single 

In 33 per cent 
Apt to be longest 
First symptom 
^lore slowly developing 

Rare in early stages, 
common in later 


Rare or low-grade 


Shaft of bone, but less 
than one-half and 
more localized 


New bone, ebumation, 
sequestrum, and ab- 
scess 

Rarely 

None 

No response to radiation 
No response to toxins 


10. Multiple in bone Usually 

11. Mctastascs to glands Not infrequent 

12. Radium— effect Radiosensitive 

1j. Toxins (Coles s,) \ erj' sensitive to toxins 

— eftcct 
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1918. There liacl been recurrent attacks of 
pain, swelling, and tenderness in the same 
tibia for a number of years. The condition 
was regarded as osteomyelitis, and an oper- 
ation bad Ijecn performed on August 18, 

1919. In April, 1925, a swelling was no- 
ticed a little higher up on the same tibia. A 
roentgenogram showed marked decalcifica- 
tion of the upper third of the left tibia, with 
only part of the skeleton of bone remaining, 
appearing like a bone dissolving under cor- 
rosive fluid, in the anterior upper third of 
the tibia. A film taken three months later 
showed further advance of the erosion, as 
well as a pathologic fracture at the junction 
of the upper and middle thirds of the tibia. 
A biopsy was performed on September 11, 
1925, and the laboratory report was: 
“Mvelosarcoma, very cellular, witli slight 
fibrosarcomatous structure. The growth is 
composed of a mass of cells without regular 
arrangement. The cell units are small, 
polyhedral, with indistinct borders, often 
appearing as a syncytium. They are very 
uniform in size.” 

On September 21, 1925, an amputation at 
the middle third of the tliigh was performed. 
The pain in the stump persisted, and two 
months later a nodule appeared beneath the 
skin just above the umbilicus. A specimen 
of this was examined by Dr. Ewing Taylor, 
who pronounced it a myelosarcoma, meta- 
static. 

By January 5, 1928, a tumor the size of 
a man’s fist had developed on the inner as- 
pect of the stump, and another growth, 
about the size of a lemon, over the outer 
aspect. Also, there was a mass 2X1X2 
inches in the left inguinal region, and one, 
three-quarters of an inch in diameter, in the 
supra-umbilical region, involving the skin. 
The stump measured 19 inches in circum- 
ference. 

Injections of Coley’s toxins were begun 
in the first week of January, 1926, severe 
reactions following. By January 22 the cir- 





Fig. 18. Same case as shown in Figures 15-17, 
this film having I)ccn made five years after the orig- 
inal fracture. 


cumference of the stump had diminished 
1J4 inches, the mass in the groin had dis- 
appeared, and the supra-umbilical mass was 
decidedly smaller and softer. The toxins 
were continued in doses as high as 18 min- 
ims daily. By February 20, they had to be 
discontinued owing to the extreme weakness 
of the patient. At this time the stump had 
taken on new growth, associated with con- 
siderable edema of both good leg and stump. 
On March 27, 2 minims of Coley’s toxins 
were injected directly into the tumor mass 
on the stump. By April 7, the patient was 
receiving 5 minims into the tumor, which 
dose was followed by marked reaction. 
During May and June the patient grew 
steadily worse, with multiple metastases ap- 
pearing in many parts of the body, including 
the right clavicle, scalp, cranial bones, and 
cervical vertebrae. The stump had reached 
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a circumference of 31 inches; the end of it 
had broken down over an area about five 
inches in diameter, from which there was a 
foul, profuse, ichorous discharge. 

On August 5, 1926, Coley’s toxins were 
resumed and by the end of a month the dose 
had reached 17 minims. By this time, 
marked improvement was noticed both in 
diminution in the size of the stump and dis- 
appearance of many of the metastatic nod- 
ules. By November 22, the general condi- 
tion of the patient was excellent, his weight 
was 147 pounds (in the beginning of the 
same year it was 117 pounds), the stump- 
wound had healed, and the nodules in the 
abdomen, umbilical region, scalp, and skull 
had entirely disappeared. At the present 
time (January, 1931), five years since the 
treatment was begun, the patient is still in 
excellent health, with no evidence of a re- 
currence of the disease. 

This case (No. 1143) has been classified 
by the Bone Sarcoma Registry as a Ewing’s 
sarcoma.® 

Case 10. Endothelioma of upper two- 
thirds of shaft of humerus; pathologic frac- 
ture. Treated with toxins and radium. 
Patient well six and one-half years since be- 
ginning of treatment. The patient, E. M., 
a male, aged 47 )'^ears, was referred to me 
by Dr. William C. Sheehan and Dr. John B. 
Deaver, of Philadelphia, in July, 1924, for 
' a tumor that had started in a fracture of the 
left humerus — the upper third. One year 
later a tumor had developed at the site of 
the injur}c On examining the patient I 
found his left shoulder to be markedly en- 
larged over the outer and anterior aspects, 
file swelling occupying the whole region of 
the deltoid and extending up to the tip of 
the clavicle. It was soft in consistence, 
semi-fluctuating, and extended out to the 
pectoral muscle. Motion at the shoulder 
was considerably limited. The skin was 


'Tht*: patient wa«; presented at the Xew 
Society meeting on March 25, 1931. 


Vork SvjTRical 


normal in appearance and there were no di- 
lated veins. 

In this case the roentgenologic- and clin- 
ical evidence was so clear that it was pos- 
sible to make a definite diagnosis without a 
biopsy. In the opinion of most of the sur- 
geons who had examined the patient, the 
condition was one that was beyond shoulder 
joint amputation. He was treated with tox- 
ins (erysipelas and B. prodigiosus) injected 
directly into the tumor, supplemented by ra- 
dium pack treatments, 10,000 mc.-hrs. of ra- 
dium being applied at 7 cm. distance over 
three different areas. Another radium pack 
treatment was given in December, 1924. In 
the first four weeks of treatment, the tumor 
diminished five inches in circumference, and 
the patient regained his lost weight. He 
proved highly susceptible to the toxins, a 
very small dose producing a temperature of 
104.5°. The injections were continued until 
April, 1926. Prior to that, in February and 
March, 1925, the patient had resumed his 
arduous work as a landscape gardener. 
There was reunion of the pathologic frac- 
ture and complete restoration of function. 
He is still well at the present time (January, 
1931), six and one-half years since the be- 
ginning of treatment. 

In this case the diagnosis of the Bone 
Sarcoma Registry (see Case No. 596) was 
Ewing’s tumor. 

Case 11. Endothelioma of the fibida, 
zvith extensive metastases to the femoral, in- 
guinal, and iliac glands, and probably to the 
lungs. Treated by amputation, toxins for 
three months, and one application of radium 
to the groin. Complete recovery; patient 
well eleven years later. The patient, H. S., 
a male, aged 8 years, was first seen by me in 
consultation with Dr. Royal Whitman, in 
May, 1920. Five months previously the 
patient had been struck on the outer side of 
the right leg, shortly after which pain and 
swelling had developed. An operation was 
performed by Dr. Whitman in March, 1920, 
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and a clinical and roentgenologic diagnosis 
of osteoniyelilis had been made. Micro- 
scopic examination, however, showed the 
condition to be a periosteal sarcoma. 

Wdien I first saw the patient, the lower 
two-thirds of his fibula was occupied by a 
large tumor, apparently of periosteal origin, 
fungating in the central portion at the site 
of the recent curettage. The glands in the 
groin were enlarged — one was the size of 
an English walnut. I advised an immediate 
amputation, which was performed by Dr. 
Whitman. Both Dr. Jeffries, of the Hos- 
pital for Ruptured and Crippled, and Dr. 
Ewing, of the iMemorial Hospital, regarded 
the tumor as an endothelioma. 

The patient was immediately started on 
toxins, which were given at first daily, and 
then three times a week. The glands in the 
groin decreased somewhat in size but did 
not disappear. In July, a gland was re- 
moved for microscopic examination and 
pronounced a round-cell sarcoma (endo- 
thelioma). The toxins were continued until 
the middle of August, when tlie patient was 
permitted to go home on account of the ex- 
cessive heat. Re-examination on October 
23 showed the inguinal glands to have in- 
creased in size, and a hard mass the size of 
a child’s head was discovered in the right 
iliac fossa, evidently involving the retroperi- 
toneal glands. A roentgenogram of the 
chest was taken, which. Dr. Herendeen, 
roentgenologist of the Memorial Hospital, 
reported as showing unquestionable pulmon- 
nar)" metastases. The radium pack, consist- 
ing of 10,109 mc.-hrs. of radium, was ap- 
plied at 7 cm. distance over the groin. As a 
hopeless prognosis had been made, no fur- 
ther treatment was employed. 

The patient was next seen in September, 
1921, when careful examination failed to 
reveal any evidence of a tumor in the ab- 
domen or groin, and a roentgenogram of 
the chest showed no evidence of the metas- 
tases that had been present in the preceding 


J 

Fig. 19. Case 11. Sarcoma, endothelioma type, of 
the fibula, with e.'ctensive metastases to the inguinal 
and iliac glands. There was also evidence of pul- 
inonarj' metastasis. Amputation was followed by 
toxins and one radium treatment over the iliac fossa. 
The patient recovered and was well in March, 1931, 
eleven years later. 

October. The patient was in excellent 
health and had been attending school reg- 
ularly. He is still well at the present time 
(January, 1931), eleven years later. 

In this case the diagnosis of the Bone 
Sarcoma Registry (see Case No. 267) was 
Ewing’s sarcoma.” 

The following case is another example of 
an angio-endothelioma, with multiple metas- 
tases (pulmonary), which were held under 
control for more than five years by toxins 
and radiation. 

Case 12. Sarcoma, angio-cndothcIioma 
type, of tibia and fibula. The patient, C. 
P., a male, aged 28 years, was admitted to 
the Memorial Hospital in August, 1924. 
One year previously he had complained of 
pain and swelling in the calf of the left leg. 
The condition was first regarded as myositis 
ossificans. In September, 1923, the tumor 
was removed and a diagnosis of alveolar 
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Fig 20 Same case as sho^\n in Figure 19. 

sarcoma was made. Intensive roentgen 
therap> \\ a> administered. In August, 
1924, the patient complained of severe pain 
and weakness m the upper end of the fibula, 
and. at the same time, a swelling was no- 
ticed in the lower end of the tibia. 

Roentgen-ray e.xamination on his admis- 
sion to the Memorial Hospital showed a 
central tumor of the tibia that had destroyed 
the bone for a distance of three or four 
inches A film of tlie chest showed distinct 
evidence of pulmonary metastasis Under 
continued roentgen therap> . the disease was 
kept under fair control until the Summer of 
19-.5. when the tumor of the tibia and the 
metastatic tumor of the lung began to show 
evidence of increase in size. The patient 
was readmitted to the ^Memorial Hospital 


and put upon toxins. By September 14, 
1925, he had received 22 injections, in doses 
sufficient to produce a rise of temperature 
to 104 or 105 degrees, whereupon the injec- 
tions were discontinued. Examination at 
this time showed decided improvement in 
the patient’s condition — ^lie had gained 18 
pounds in weight, and there w'as evidence of 
some regression of the tumors of the tibia 
and lung. 

A pathologic fracture had occurred which 
showed no tendency to unite, and, as the 
limb was entire!}' useless, it was thought ad- 
visable to amputate it. This was done by 
Dr, Bradley L. Coley on June 2, 1926. Dr. 
Ewing’s diagnosis was angio-endothelioma, 
very bizarre structure. 

Examination on November 23. 1926, 
showed the patient in very good general 
condition; he had gained 15 pounds in 
weight, and tliere w'as no evidence of any 
increase in the metastasis to the lung. An- 
other course of toxin treatment was admin- 
istered. He was still in good condition in 
November, 1929, at w'hich time roentgen- 
ray examination showed no exacerbation 
of the disease in tire lung; if amThing, there 
was evidence of some diminution. A few' 
days later he had an attack of coal-gas poi- 
soning. followed by severe headaches. He 
went into a coma and died on January 1, 
1930. No autopsy was performed, so that 
it is impossible to say whether death w'as 
due to the disease or to coal-gas poisoning. 

In this case the diagnosis of tire Bone 
Sarcoma Registr}* (see Case No. 574) was 
metastatic hypernephroma. • 

RADIATIOX 

MTiile it is perfectly legitimate to trr* 
conseiwative treatment in endothelioma of 
the long bones, I do not tlrink we are any 
longer justified in tr}'ing to save the limb by 
either radiation or toxins in osteogenic 
sarcoma. Some fifteen years ago. when 
we had acquired our first large amount 
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of radium at the Memorial, and had in- 
stalled high voltage X-ray machines, I be- 
lieved we were justified, especially inas- 
much as the Memorial Hospital was a re- 
search institute, in trying out these newer 
methods of treatment in the hope of im- 
proving the very had prognosis which sur- 
gery alone offered in these cases. Primary 
radiation was employed as the method of 
choice in a very large number (121) of 
early operable cases of osteogenic sarcoma 
and endothelioma. We believe that a care- 
ful study of the end-results obtained in this 
series should furnish valuable data from 
which one may he able to formulate some 
general rules as regards future treatment. 

Of the 121 cases of operable malignant 
tumor (osteogenic sarcoma and endo- 
thelioma, exclusive of giant-cell tumor) of 
the long bones treated by radiation as the 
primary method of choice, 62 became in- 
operable or developed metastases while un- 
dergoing treatment. Only one case recov- 
ered and remained well for five years. 
Unfortunately, in this case no microscopic 
examination was made. While the diag- 
nosis made at the Hospital for Ruptured 
and Crippled, before the patient was trans- 
ferred to the Memorial, was that of osteo- 
myelitis, the Bone Sarcoma Registry has 
classified this as a case of endothelioma. 

Of another group of 59 cases in which 
amputation had to be performed after fail- 
ure to control the disease by radiation, six 
have remained well for a period of five 
years. So that, of a group of 121 cases 
treated primarily by radiation, we have 
seven (or 5.78 per cent) well for five years 
or more. 

In spite of these exceedingly unfavorable 
results following primary radiation — which 
I am certain are not generally known to the 
profession — I believe that the majority of 
cases of osteogenic sarcoma of the long 
bones in the United States are being treated 
to-day by primary radiation as the method 


of choice. During the last few weeks I have 
had under my care a man, aged 40 years, 
suffering from a periosteal osteogenic sar- 
coma of the middle third of the femur, 
which had been treated for eight months at 
one of the largest and best hospitals in New 
York with radiation, after the diagnosis of 
osteogenic sarcoma had been established Iw 
an early biopsy. This treatment was con- 
tinued in spite of the fact that the tumor 
was steadily growing and was accompanied 
b)' increasingly severe pain. When the pa- 
tient was admitted to the Hospital for 
Ruptured and Crippled the tumor had 
reached such a. size that it was beyond hip 
joint amputation. The biopsy wound had 
become a large, fungating opening extending 
into the depths of the tumor, discharging 
seropurulent material. The condition was 
be)'ond hope of benefit from any form of 
treatment — the patient was simply made as 
comfortable as possible. Shortly after his 
admission he began to have slight hemor- 
rhages from the fungating wound, which, 
becoming more and more frequent and pro- 
fuse, could not be controlled, and two weeks 
ago he died. Fortunately we were able to 
perform an autopsy. This revealed one 
quart of blood in the large cavities of the 
tumor, but no metastases in the lungs or 
elsewhere, so that, had an early amputation 
been performed at the time the diagnosis 
was made, in all probability the life of the 
patient would have been saved. 

The first large single series of endothe- 
liomas to be published was that of Dr. 
Bloodgood’s clinic at Johns Hopkins, re- 
ported by Geschickter and Copeland,® a pa- 
per which is one of the best and most note- 
worthy ones ever written on the subject. It 
is based upon a careful clinical, roentgeno- 
logic, and histologic stud)" of 60 cases ob- 
sen^ed at the Johns Hopkins Hospital, and 
gives the end-results obtained by various 

"Geschickter, Charles T"., and Copeland, Murray M.; 
Arch. Surg., February, 1930, XX, 246; March, 1930, XX, 
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Fig. 21. Case 12. Angio-endothelioma of the 
tibia and fibula, with metastasis to the lungs (Au- 
gust, 1924), It was controlled temporarily by radi- 
ation. Toxin treatment was begun in August, 1925, 
followed by some improvement in condition and gain 
in weight. Because of non-union of the pathologic 
fracture and the useless condition of the limb, am- 
putation was performed in June, 1926. Intravenous 
toxins were given, with occasional intervals of 
rest, for three years. Patient in good condition, and 
films of the chest made in November, 1929, failed to 
show any evidence of exacerbation of disease in the 
lungs A few days after this examination the pa- 
tient had an attack of coal-gas poisoning, followed 
by severe headaches. One month later he went into 
coma and died in a few hours. Since no autopsy 
was performed it is impossible to say whether death 
was due to disease or to coal-gas poisoning. 

methods of treatment. The series is di- 
vided as follows: 

Group 1: 13 cases treated by amputation 
or resection with irradiation; 3 well over 
five years. 

Group 2 : 24 cases treated by amputation 
or resection without irradiation ; 4 rvell over 
six years. 

Group j: 8 cases treated by irradiation 
alone or with exploratory operation ; none 
well over five years. 

One case (humerus) in which Coley's 
toxins were used, died fourteen months 


later. I regret to say that the authors, in 
both of their reports, state that “Coley’s 
toxins have had no effect on the duration 
of life, either when given alone or combined 
with other forms of treatment.” While 
they refer to three cases in which the toxins 
were used, their tables mention only one, 
and no details are given as to Avhether it 
was operable or inoperable. It would seem 
that this opinion on the value, or lack of 
value, of Coley’s toxins was based upon 
much too meager personal experience to j’us- 
tify such a bi'oad and unqualified verdict. 
Certainly even a limited review of the re- 
cent literature on bone tumoi's would have 
shown that the toxins had proven of great 
value, not only in my own hands but in 
those of other men. Without further argu- 
ment, I am quite willing that my readers 
shall form their own opinions after reading 
the end-results obtained in a series of 86 
cases personally observed at the Memorial 
Hospital and the Hospital for Ruptured and 
Crippled. 

END-RESULTS IN 86 CASES OF ENDOTHELIOMA 
PERSONALLY OBSERVED 

Thirty-four cases were treated by radia- 
tion alone. Only one case remained well 
for five years, and in this case, unfortunate- 
ly, there was no microscopic confirmation 
of the diagnosis. It was pronounced an en- 
dothelial myeloma by the Bone Sarcoma 
Registry solely on the clinical and roent- 
genologic evidence. 

Twenty cases were treated zvitJi toxins 
alone or toxins and surgery. Twelve have 
remained well for from five to twenty- two 
years. The diagnosis rvas confirmed by 
microscopic examination in all but one case ; 
in this, there was a large, rapidly growing, 
inoperable tumor, involving the upper half 
of the femur, which had developed in a 
3 'oung boy shortly after an injury. The 
patient was emaciated and cachectic at the 
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time treatment was begun. He recovered 
under toxins alone and is well at present, 
ten years later. There can be no reasonable 
doubt of the diagnosis in this case. Of 
these 12 cases, four were inoperable at the 
time treatment was begun, and in three 
cases extensive metastases had already taken 
place. In four of the cases the limb was 
saved. Six were treated by toxins and am- 
putation, and two by toxins and resection. 

Thirty-two cases were treated tuitli toxins 
and radiation. Nine have remained well for 
from five to thirteen years. The diagnosis 
was confinnecl hy microscopic examination 
in all but two cases. In one of these a diag- 
nosis of endothelial myeloma Avas made b}'^ 
the Bone Sarcoma Registry from the clin- 
ical and roentgenologic evidence alone, 
which was quite characteristic. In the 
other, there was a huge, inoperable tumor 
involving the upper half of the femur. The 
condition was beyond hip joint amputation, 
and was regarded as hopeless by the mem- 
bers of the Memorial Hospital staff. There 
was a pathologic fracture and destruction 
of four inches of bone. Under eight 
months’ toxin treatment and one applica- 
tion of the radium pack, the patient made 
a complete recover}’’ and has remained well 
for thirteen years. In this case, the tumor 
had none of the characteristics of a giant- 
cell sarcoma. Its rapid dcA’elopment and 
prompt response to toxins and radium, in 
my opinion, makes the diagnosis of endo- 
thelioma reasonably positive. Of the nine 
recoveries in this last group, five were inop- 
erable when treatment was begun, and in 
three cases metastases had already occurred. 

BRIEF RESUME OF INOPERABLE CASES 
SUCCESSFULLY TREATED 

E. M. (Case 10), a male, aged 47 years. 
Endothelial myeloma of upper two-th'irds 
of the shaft of the humerus following a re- 
cent fracture; inoperable; pathologic frac- 


ture. Treated with toxins and radium. 
Fracture re-united and all evidence of dis- 
ease disappeared. Patient well six and one- 
half )’ears after the beginning of treatment. 
Bone Sarcoma Registry Case No. 596. 

C. P. (Case 12), a male, aged 28 years. 
Angio-endothelioma involving the lower end 
of the tibia and the upper end of the fibula. 
Intensive roentgen therapy for one year. 
Developed pulmonary metastasis. Toxin 
treatment begun in July, 1925. A patho- 
logic fracture had occurred, ivhich failed to 
unite, and, the leg being useless, an ampu- 
tation ivas performed in Jvne, 1926. Intra- 
venous injections of toxins given, ivith 
occasional interA’als of rest, for a period of 
two years. Patient in good condition; 
metastasis held under complete control, as 
shown by roentgenogram in November, 
1929. At that time he had a severe attack 
of coal-gas poisoning. One month later he 
went into a coma and died in twenty-four 
hours. No autopsy; cause of death un- 
known. Case No. 574 in Bone Sarcoma 
Registry. 

W. L. B., a male, aged 6 years. Endo- 
thelial myeloma of femur following a 
trauma in 1916; amputation by Dr. Stuart 
McGuire in 1917. One year later extensive 
metastases developed in right parietal and 
occipital bones, with marked exophthalmos. 
Treated with toxins, and radium pack over 
the parietal bone only. In August and Oc- 
tober, 1919, and March, 1920, patient 
received a radium lead-tray treatment over 
the right temporal and right parietal regions. 
In April, 1920, further metastasis developed 
in the occipital region; patient received two 
more treatments with radium lead-tray. 
Toxins kept up for a period of five years. 
Patient made a complete recover}^ and is in 
good health at the present time, oi’er twelve 
years since the treatment was begun. Case 
No. 348 in Bone Sarcoma Registry. 

C. S., a male, aged 39 years. Malignant 
tumor involving nearly one-half of the shaft 
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of the tibia; no new bone formation. Pa- 
tient referred to me by Dr. John H. Gibbon 





I ig 12 \nolhcr film ot Ca<^c 12, made two 
moniii'i after Figure 21 


in April, 1917. Biopsy performed; tumor 
pronounced a highly malignant osteogenic 
sarcoma by Dr. Ewing, with which diag- 
nosis the Bone Sarcoma Registry (see Case 
No. 183) concurred. From March to May 
patient received three radium pack treat- 
ments and systemic toxins. Tumor appar- 
ently disappeared. Toxins kept up until 
August, 1917, when the patient went on his 
vacation. On his return two months later 
(October) examination showed extensive 
metastases in the inguinal, femoral, and 
iliac glands. A gland was removed and 
pronounced sarcoma. Three radium pack 
treatments given from October to Decem- 
ber, 1917 ; toxin treatment resumed and 
kept up for a period of two and one-half 
years (did not interfere with the patient’s 
usual routine of life). All evidence of the 
disease disappeared and the patient remains 
in good condition, fourteen years since the 
treatment was begun. 

While this case was registered in 1917 as 
an osteogenic sarcoma, I have come to the 
conclusion that it should have been classified 
as an endothelioma, for the following rea- 
sons : it was a tumor of the shaft ; there was 
no new bone formation; the tumor as well 
as the metastases to the regional glands re- 
sponded promptly to toxins and radium. 

H. S. (Case 11), a male, aged 8 years. 
Endothelial myeloma of the shaft of the 
fibula, with extensive metastases in the fem- 
oral, inguinal, and iliac glands, and prob- 
ably in the lungs. Diagnosis confirmed by 
microscopic examination. Toxin treatment 
given for tliree months after amputation. 
One radium pack treatment over groin only. 
Patient made a complete recovery and is 
still well, nearly eleven 3^ears since the treat- 
ment was begun. Case No. 267 in Bone 
Sarcoma Registry. 

G. M., a male, aged 9 years, patient of 
Dr. George B. Packard, of Denver, Colo- 
rado. Sarcoma of upper third of shaft of 
femur following a recent trauma. Tumor 
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rapidly growing; had clinical and roentgcn- 
ographic appearances of endothelioma; in- 
operable. Patient emaciated and bed-ridden 
when toxin treatment was begun by Dr. 
Packard. Complete recovery; no evidence 
of disease at present, more than ten years 
after beginning of treatment. 

R. IT., a male, aged 36 years. Extensive 
tumor involving middle and upper thirds of 
shaft of femur following a recent trauma; 
pathologic fracture; complete destruction of 
five inches of bone. Roentgenogram of 
chest suspicious of pulmonary metastasis. 
Treated with Colc3-’s toxins directly into the 
tumor and one application of radium pack. 
Toxins kept up for eight months. Marked 
diminution in size of tumor; reunion of 
bone. All evidence of disease disappeared. 
Patient has a useful limb and for the past 
eleven years has been carrying on his reg- 
ular work in a machine factor}’’; is still well, 
at present over thirteen years since the treat- 
ment was begun. Case No. 210 in Bone 
Sarcoma Registry. 

A. G., a male, aged 19 years. Endotheli- 
oma involving two-thirds of shaft of femur, 
with extensive multiple metastases. Orig- 
inal diagnosis (1902), small round-cell sar- 
coma. Apparent cure by Coley’s toxins, 
after failure of X-ray treatment. Patient 
had been well ten and one-half years when 
a malignant tumor (sarcoma and epithelio- 
ma) developed in the thigh at the site of an 
old roengen-ray dermatitis. For full report 
of this case see Annals of Surgery, April, 
1913, LVII. Diagnosis in this case con- 
firmed by Dr. E. K. Dunham, Dr. William 
H. Welch, and Dr. James Ewing. 

G. B. (Case 9), a male, aged 31 years. 
Multiple metastases to bones and soft parts 
following amputation for sarcoma of tibia 
in September, 1925. Complete recovery 
under toxins alone. Patient well at pres- 
ent, more than five years since treatment 
was begun. Toxins were continued at my 
suggestion during 1927 and 1928. (See 





Y 


Fig. 23. Another film of Case 12, showing pul- 
monarj’ metastasis (November, 1926) 

case of Dr. S. L. Christian and Dr. L. A. 
Palmer in Miliiary Surgeon, July, 1927, 
and American Journal of Surgery, Febru- 
ary, 1928.) Bone Sarcoma Registry Case 
No. 1143: Ewing’s sarcoma. 

EARLIER RESULTS 

Before closing, I should like to say a 
word about our early results. In his invi- 
tation to the Bone Sarcoma Symposium 
(Baltimore, September, 1930), Dr. Blood- 
good, in a few introductory remarks, stated ; 
“The records of more than three thousand 
cases of bone diseases and bone tumors 
which have accumulated in the Surgical 
Pathological Laborator}^ of the Johns Hop- 
kins Hospital and University for the last 
forty years show that up to 1913 there was 
not a single verified case of sarcoma (cancer 
of bone) cured by any treatment.’’ 

In reviewing our earlier series treated at 
the Memorial Hospital and the Hospital for 
Ruptured and Crippled prior to 1913, I find 
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Fig 24 Another film of the chest of Case 12, 
made March 21, 1927 


the)’’ include 19 cases of bone sarcoma in 
which the patients have recovered and re- 
mained well for from six to thirty-four 
years; fifteen of these cases have been well 
for from ten to thirty-four years In every 
case a microscopic examination was made 
by one of the leading pathologists of the 
country; eight of the lesions were endothe- 
liomas and the rest osteogenic sarcomas. 

The only difference in the methods of 
treatment employed in our group of cases 
and in that of the Johns Hopkins Hospital 
and Universit)^ is that in every one of the 
recoveries mentioned the toxins of erysipe- 
las and Bacillus prodigiosus were used, 
either alone or in connection with surgery. 

ETIOLOGY 

As regards the etiology of endothelial 
myeloma, Ewing’ states (p 100) ; “We 
have not the slightest conception of how or 

’Proc Xew York P.ith Soc . J.inuir 5 1924, XXIV 

93 


Avhy the tumors develop. The febrile period 
in the beginning strongly suggests that an 
infectious agent may be connected with it, 
as it is probably connected with lympho- 
sarcoma. I still remain of the opinion that 
this is a specific disease of bone. With a 
lack of evidence of some other origin and 
nature of the tumor it seems best to retain 
the designation of endothelial myeloma.” 

While a discussion of the etiology of en- 
dothelial myeloma would lead one into the 
difficult and obscure field of the etiology of 
malignant tumors in general, I should like 
to state that, in my opinion, this type of 
tumor has many features that point i^ery 
strongly to an extrinsic, that is to say, a 
microbic cause. These features are: (1) 
the frequency with which antecedent local 
trauma is associated with the development 
of the tumor; (2) the close similai'ity to 
osteomyelitis both clinically and roentgeno- 
logically, and oftentimes its histological ap- 
pearance makes it difficult to differentiate it 
from chronic osteitis or osteomyelitis; (3) 
its frequent association with rise of temper- 
ature (lOH to 104°). 

While it is true that a history of trauma 
is found in other types of bone tumors, and, 
to a lesser degree, in malignant tumors of 
the soft parts, it shows a rather high per- 
centage, about 50, in endothelioma as well 
as in osteogenic sarcoma It is now gener- 
ally recognized by courts and industrial 
compensation commissions throughout the 
world, that antecedent local trauma may be 
an important causative factor in the devel- 
opment of malignant tumors. No satisfac- 
tory explanation of this causative influence 
has been possible except on the theory that 
bone sarcomas or malignant tumors in gen- 
eral are due to some extrinsic or microbic 
cause. If this is granted the explanation is 
easy; the trauma simply produces a local 
area of lowered resistance or a favorable 
soil for the development of the micro-organ- 
ism which has hitherto been present in the 
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tissues but quite harniless. Having once 
gained a foothold, it immediately produces 
a proliferation of cells, resulting in the 
formation of a malignant tumor. We know 
this is true as regards a numher of infec- 
tious diseases, for example, tuhcrculosis of 
hone, or oslcomyclitis. 

During the past year, Dr. Richard F. 
Berg, of Portland. Oregon, the holder of 
the Gihney Afcmorial Fellowship of the 
Hospital for Ruptured and Crippled, has 
been conducting, under my direction, a line 
of research work on the e.xpcrimcntal pro- 
duction of hone tumors in chickens by inoc- 
ulations of dried Rhode Island Red endo- 
thelioma-virus obtained from the laboratory 
of Dr. iNfurray, of the Imperial Cancer 
Research Fund, London. Berg not only 
repeated the experiments of Connor, of San 
l^rancisco,’’ i.c., pi'oducing typical endo- 
theliomas In the tibia; of young chickens, 
hut, by using fresh tumor material for a 
subsequent series of inoculations, he was 
finally able to produce five different types 
of hone tumors having all the clinical, roent- 
genologic, and microscopic appearances of 
the different types of hone tumors found in 
man. 

These results I believe to be of extreme 
importance. If it is possible to produce the 
different varieties of malignant tumors by a 
single micro-organism or living virus, then 
one of the main objections of the patholo- 
gists and bacteriologists to the extrinsic ori- 
gin of cancer has been removed. They have 
frequently asserted that to assume cancer 
is caused by a micro-organism entails the 
assumption of a different micro-organism 
for the different varieties of malignant 
tumors. 

CONCLUSIONS 

1. Endothelial m)'eIoma, or Ewing’s 
sarcoma, while usually the most malignant 

*Connor, Charles L : Lsperimental Sarcoma of Bone. 
Arch Surg, November, 1929, XIX, 794, 



Fig. 25. Specimen removed. Case 12. 

of all types of bone tumor, is both highly 
radiosensitive and likewise responsive to 
the toxins of erysipelas and Bacillus pro- 
digiostis. For this reason we are justified in 
trying conservative treatment for a limited 
period before resorting to amputation. 

2. Although a very considerable number 
of cases have been treated by primary radia- 
tion alone, or radiation combined with sur- 
gery (34 cases in our own series), so far 
there has been but one five-year cure, and, 
unfortunately, in this case there was no 
microscopic examination to verify the diag- 
nosis. 

3. A careful analysis of the end-results 
of different methods of treatment would 
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seem to warrant us in regarding systemic 
treatment with the toxins of erysipelas and 
B. prodigiosKs (Coley) combined with local 
radiation, preferably the radium pack, as 
the best method of treating a primar}- oper- 
able case of endothelioma of the long bones. 

4. If the condition has not shown 
marked improvement at the end of six or 
eight weeks, then amputation (or resection) 
followed by prolonged prophylactic toxin 
treatment should be seriously considered. 
Further delay without evidence of improve- 
ment ma}"^ result in the development of 
metastases, with the loss of all hope of sav- 
ing the life of the patient. 


5. The most significant fact brought out 
b}’- our statistics is the comparatively large 
number of inoperable cases that have recov- 
ered and remained well for five years or 
more: four treated with toxins alone, and 
five treated with toxins and radiation. In 
no less than six of these cases the condi- 
tion was not only inoperable but extensive 
metastases (in two cases in the lungs) had 
already taken place. Therefore, we believe 
that few cases of endothelioma of bone 
should be regarded as entirely hopeless until 
the patient has been given the benefit of a 
thorough trial of toxin and radium treat- 
ment. 


OSTEITIS FIBROSA 

By FREDIiRIC J. COTTON, M.D., Boston, Massachusetts 


O STEITIS fibrosa seems a good sub- 
ject to discuss in order that we 
may expose ourselves to a chance of 
learning something about it. Of course, von 
Recklinghausen’s original book, with its 
marvellous plates, has to do with museum 
specimens representing a type, or a stage, 
of presumably systemic disease, at wide 
variance from what we see in practice. 
Whetlier such cases exist in any consider- 
able number with us may be doubted. 

What we see — what I sec, at least — may 
be summarized clinically as — 

(a) Multiple irregularly scattered bone 
involvements, sometimes including skull and 
ribs; sometimes, but not commonly, with 
cyst formation. 

(h) Involvements of one bone only — an 
enlargement of the shaft sometimes suggest- 
ing the characteristic syphilitic changes — an 
expansion with little change in density, with 
disappearance of the marrow cavity. 

(c) Rather large cysts, near bone ends, 
with or witliout other bone involvement, ex- 
cept near the cyst. 

All these types may give spontaneous, or 
at least easy, fractures, which fractures 
unite. 

(d) Cases, sometimes of rapid develop- 
ment, inescapably linked with trauma, some- 
times very prompt in appearance and rapid 
in progress. The bone picture, in X-ray ex- 
amination, runs close to Ewing’s tumor or 
the non-suppurative Garre type of osteomye- 
litis. 

Two cases I have seen of this class of 
slower growth, both due to repeated occu- 
pational trauma, showed massive over- 
growth, with sclerosis. At operation, both 
showed ivor}r bone. One case recovered en- 
tirely. The other did equally well for a time, 
but later showed characteristic Paget’s dis- 


ease in other bones, and died six years later 
of early senile changes. 

(e) What is called osteitis fibrosa of the 
small bones, Kohler’s disease, Preisser’s dis- 
ease, Kienbock’s disease, and the rest. The 
same thing occurs not rarely — tliough less 
often than Speed thinks — after fractures of 
the carpal bones. 

There should be a pathologic picture char- 
acteristic of fibrous osteitis — there is not! 

The cases occurring in carpal or tarsal 
bones show atrophy, fibrosis, fatty changes, 
vague unwalled C)'sts. Obviously, one would 
say, the result of defective circulation, post- 
traumatic. 

But there is a “catch” to this! 

Operate on one of these cases — talce out 
a degenerate semilunar, let us say — and 
there is nniformly a reaction entirely dif- 
ferent from that seen when one removes a 
dislocated semilunar — an inflammatory re- 
action and a slow convalescence. 

In the other classes the histological pic- 
ture, save for the occasional cysts, is abso- 
lutely characterless; atrophy and hyper- 
trophy, with fibrosis of the interspaces. And 
what does this tell? Absolutely nothing! 
One can get just the same slides in a case 
of Paget’s disease. One can get the same 
thing, absolutely indistinguishable, in parts 
of a bone with staphjdococcus infection 
(proved) in the vicinity. One gets nearly 
the same thing, microscopically, in the vicin- 
ity of giant-cell growths, and quite the same 
thing about the cysts and the fibrosed repair 
masses that unquestionably are the end-re- 
sult of giant-cell growths — G. Barrie’s 
hemorrhagic osteomyelitis. 

I wonder if we might not do well to cease 
talking about osteitis fibrosa as a disease, and 
recognize that the changes reported by the 
pathologist as osteitis fibrosa mean, not a 
specific disease at all, but merely evidence 
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that bone reacts to a variety of stimuli by 
the same sort of changes? 

Congenital or endocrine, some of the cases 
may be — probably are. Mayhap lack of oiir 
friend Vitamin D may lie back of some of 
them. Some represent the reaction to 
trauma — to one or to many traumas — per- 
haps often by way of hemorrhage. 

In some, the reaction involves molecular 
bone death, and Mallory’s “foreign body 
giant cells” take up their job of eating dead 
lime. Sometimes — not always — they get so 
enthusiastic as to make a giant-cell tumor, 
so called — really an unruly granulation-mass 
under pressure, a mass that grows until 
pressure is relieved, then fibroses or encloses 
a residual cyst. 

Or the same histologic picture confronts 
us as in Paget’s disease, which we now class 
as pre-senile arteriosclerosis, whether pri- 
marily of bone or acting by arteriosclerotic 
disturbance of the parathyroids: just the 
same picture microscopically, with atrophy 
or sclerosis, as may be — in patches often. 

Cysts and giant-cell tumors are rarer con- 
comitants of Paget’s disease — malignant 
degenerations are more common. 

The point is that the single-bone osteitis 
filwosa and Paget’s disease are the same 
thing, too often, histologically or in the 
X-ray examination. 

So with infections. I have two cases in 
which the shaft changes were osteitis fibrosa, 
judged by the X-ray or the microscope, but 
the clean-up operation showed pin-head ab- 
scesses deep in the Isone, far away from the 
OA-ergrowth, which yielded Staphylococci— 
aureus in one, albiis in the other. 

Accordingly, I do not believe there is any 
such disease as osteitis fibrosa, but I do be- 
lieve fibrosis in bone, with concomitant 
changes, to be merely the reaction of bone 
to various stimuli. 

The name “osteitis fibrosa cystica” will 
probably continue to be used as a convenient 
catch-all, meaning as little as “arthritis” or 


“d3'-spepsia.” The important thing is to be 
sure of our diagnosis, to be sure we are 
not dealing with more serious processes. 
The danger is not, I think, of passing by 
sarcomas, but of being swept off our feet 
by the startling pictures that this osteitis 
fibrosa class sometimes shows. Usually we 
can discriminate pretty well. 

Nevertheless, I am for operation — radi- 
cally for operation — partly because of the 
chance of mistake, as well as because oper- 
atUe measures may be made of distinct 
service in many cases of osteitis fibrosa, by 
removing excess bone, and, in the more acute 
cases, by checking the spread of the growth, 
apparently by relieving intra-osseous tension, 
just as one does with the giant-cell tumors. 
If one clears away a large share of the over- 
growth, or even goes to below normal in 
reducing bulk, in the cases I have called 
Class D, post- traumatic, much relief is ex- 
perienced and the process seems to be 
checked. Nevertheless, one of the cases I 
have cited developed minor changes in the 
other tibia, while one went on to a real, 
though mild, Paget’s disease. 

By the way, these are not atrophic lesions; 
quite the reverse, so far as blood supply 
goes. The operations may even occasion 
rather startling hemorrhages. 

Now as to diagnosis, osteitis fibrosa gives 
varied pictures. 

As between osteitis fibrosa and Paget’s 
disease, we can draw no line — not even that 
of age. 

One used to hear much about “one-bone 
Paget’s” from the X-ray men. I have seen 
one unquestioned case of one-bone Paget’s — 
one bone only for a long while, at least. 

On this matter of differential diagnosis, 
“osteitis fibrosa or Paget’s” is all you care to 
say about it. Both may show distortion of 
bone, or over-growth; both may lead to 
pathologic fracture. Both show union of 
such fracture — not promptly, but always 
union. Both .show, or may show, multiple 
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bone involvement. Both may show sknll 
changes, not dissimilar. 

Between the two we have two points, and 
only two. on which to go: 

(1) Paget’s occurs — or begins — typicall}^ 
in unfortunate individuals in the early fif- 
ties. In younger persons, we lean towards 
osteitis fibrosa. 

(2) Paget’s disease shows, variably, a 
symmetrical involvement of both femurs or 
both tibia:. Irrcgidarly distributed Paget’s 
disease is common enough, and the picture 
of the “one-hone Paget’s’’ is still met with 
— and not classified. 

The occurrence of sktdl changes is not 
conclusive, nor the character of the changes. 

Essentially, the differentiation is decided 
on clinical lines. As between osteitis fibrosa 
and other types, essentially cystic, the ques- 
tion is again one of clinical judgment. I 
have in mind three cases, all of spontaneous 
fracture just below the hip. One obviously 
was the end-result of a giant-cell tumor, 
another Avas very similar, hut with a good 


deal of surrounding hone change; the third 
presented exactly the same local picture, but 
with pronounced changes in the skull. All 
three patients were less than thirty-five, and 
all, by the way, were individuals of at least 
average vigor and health. One could hardly 
consider true Paget’s disease in any of this 
group. 

There should be no trouble in diagnosis 
between giant-cell tumor and osteitis fibrosa, 
though sometimes there is; but between the 
cyst, end-result of giant-cell growth, and the 
fibrous repair of either giant-cell tumor or 
cyst, especially after a spontaneous fracture 
has opened up the bone and relieved tension, 
I repeat, between such cases on the one hand 
and osteitis fibrosa on the otlier, there may 
be real difficulty in coming to a conclusion. 

The differential diagnosis between a quiet 
osteomyelitis of the non-suppurath^e type or 
a Brodie’s abscess (with the not uncommon 
pale and ill-marked picture of the bone-ab- 
sorption area) and osteitis fibrosa may well 
he difficult. 



RELATION BETWEEN HISTOLOGIC STRUCTURE AND 
PROGNOSIS IN SARCOMA OF SKIN AND FASCIA 

By LEWIS C. PUSCH, M.D., Richmond, Virginia 

From the Surgical Pathological Laboratory of the Johns Hopkins University and the 
Department of Pathology of the Medical College of Virginia 


C OMPARATR^ELY little attention 
has been given to any relationship 
that may exist between histologic 
structure and prognosis in sarcoma. 
Broders (1), through many publications, 
has proposed a s}’'stem of grading carci- 
nomas. Plant (2), in 1927, published a 
general review of the subject of histologic 
prognosis. He quotes Virchow (3) as 
stating that malignancy in sarcoma cannot 
be decided according to an}'- fixed rule, that 
one must take into account the individual 
as well as the organ involved. The review 
in general deals with carcinomas, and, after 
summarizing the opinions of nearly all who 
have expressed themselves on the relation- 
ship between structure and ultimate result. 
Plant concludes: “I do not consider the 
time ripe, however, to advocate the method 
of histologic prognosis for practical pur- 
poses.” Reimaim (4) undertook a detailed 
histologic analysis of 100 cases of cancer 
of the breast, and compared the theoretical 
progioses thus indicated with the actual re- 
sult as determined through follow-up rec- 
ords. Since the theoretical prognosis prOA'-ed 
to be right in only 50 per cent of the cases 
he reaches tlie conclusion that ‘‘the grading 
of a tumor for the individual patient is im- 
possible at present.” Recently MacCarty 
(5) has stated that “an)'- system of micro- 
scopic grading of cancer should not alone 
be of accurate clinical value without taking 
many other factors into consideration,” and 
that “at present all grading of cancers 
should be considered in the investigative or 
experimental stage.” 

The object of tlie study herein reported 
was to determine what, if any, relationship 
might exist between histologic structure and 


clinical result in the group of malignant 
mesoblastic neoplasms (sarcomas, including 
types commonly designated endotheliomas), 
exclusive of those of bone. The material 
was derived entirely from the microscopic 
sections and clinical histories, including 
follow-up records, on file in the Surgical 
Pathological Laboratory of the Johns Hop- 
kins University. This report is based on 
the first 30 consecutive cases of which both 
microscopic sections and follow-up records 
were available. 

In analyzing the sections, the degree of 
cellularity, the relative number of cells hav- 
ing nuclei abnormal in size, and the relative 
number of nuclei in mitotic division were 
given numerical A'^alues. For the degree of 
cellularity, these ranged from “0” for a 
cellularity equal to that of normal subepi- 
dermal connective tissue, to “3,” for the 
density of cells in a lymphosarcoma. If no 
cells had nuclei larger or smaller than nor- 
mal, abnormal variation in size of nuclei was 
recorded as “0”; if a moderate number of 
such cells Avere observed, a value of “1” Avas 
giA'-en, and “2” if this feature Avas marked. 
Similarl)'-, a “0” recorded that feAv or no 
mitotic figures AA'ere obserA’-ed, a “1” that a 
moderate number Avere present, and “2” 
that there Avere many. The term “malig- 
nancy index” u'as arbitrarily chosen to ex- 
press the sum of the numerical A'alues of the 
cellularity, nuclear A'ariation in size, and 
mitosis for each case. 

The 30 cases AA’-ere then divided into two 
groups; one, in Avhich the ultimate clinical 
result was regarded as favorable; tlie other, 
as unfaA'orable. The results are seen in 
Tables I and II. 
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COMMENT AND CONCLUSIONS 

It is seen that the average malignancy in- 
dex of the 13 cases having a favorable clin- 
ical result is 1 . 7 , while the average malig- 
nancy index of the 17 cases having an un- 
favorable clinical result is 3.4, yet in in- 
dividual cases of either series the relation- 
ship of malignancy index to clinical result 
is not constant. Thus, Case 5.1 12. a fibro- 
spindlc-ccll sarcoma of the heel (soft parts), 
with a malignancy index of 3, was of four 
years’ pre-operative duration, and was well, 
with no recurrence, when last heard from, 
twelve years after operation; while Case 
2,547, a fibrospindlemyxosarcoma, inter- 
muscular, of the lumbar region, in which 
death occurred four months after clinical 
onset, presented a malignancy index of 0. 
The unreliability of using histologic crite- 
ria in estimating prognosis in individual 
cases is here manifest. 

All seven pure fibrospindle-cell sarcomas 
of this series fall into the favorable result 
group. Of the pure spindle-cell sarcomas, 
two are in tlie favorable group and one in 
the unfavorable. Four of the six spindle- 
and round-cell sarcomas, both fibrospindle- 
myxosarcomas, all three small round-cell 
sarcomas, all three hemangiosarcomas, and 
three of the four lymphangiosarcomas are 
in the unfaA'^orable result group. The two 


endotheliomas are divided between the two 
groups. 

The average pre-operative clinical dura- 
tion in the favorable result group is 5.4 
years; in the unfavorable result group it is 
1.2 year. 

In the favorable result group the average 
age at onset is 33.5 years; in the unfavor- 
able result group it is 34.6 years. 


Thanks are extended to Dr. Joseph C. 
Bloodgood, the use of Avhose records, mate- 
rials, and laboratory facilities made this 
study possible. 
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A STUDY OF BONE TUMORS AMONG EX-SERVICE MEN 

By PHILIP B. ilATZ, AI.D. 

Research Subdivision, Medical Service, U. S. Veterans Bureau, Washington, D. C. 


T he clinical incidence of bone sarcoma 
has been estimated at 1 case per 
100,000 of the living population (1) ; 
accordingly, there are approximately 1,200 
persons with bone sarcoma alive at an)^ one 
time in the United States. With a living 
World War veterans’ population estimated 
at 4,330,598, the number of cases of bone 
sarcoma among ex-service men is small. 
However, on account of tire prevalence of 
otlier t)’pes of bone tumors, and the various 
inflammatory as well as degenerative dis- 
eases of bones, it is desirable that the differ- 
ential diagnosis of the different forms of 
bone disease, as well as their proper treat- 
ment, be thoroughly understood. 

Thanks to the untiring efforts and labor 
of such men as Codman, Bloodgood, and 
Ewing, and as the result of the establish- 
ment of tire Registr)- of Bone Sarcoma, data 
’•egarding this subject have been compiled 
and have been made available to the pro- 
fession. The clinical, X-ray, and patliologi- 
cal research work done has resulted in a 
more scientific, a more rational as well as a 
more practical viewpoint regarding the clas- 
sification. criteria for diagnosis, treatment, 
and the prognosis of bone tumors. 

The present study is the result of an anal- 
ysis of the histories of 45 cases of bone tu- 
mor among ex-service men. Some of the 
patients incurred the disability during the 
\\ orld \\ ar, others soon after their dis- 
charge from the militar)- service. These pa- 
tients were treated in Government and civil- 
ian hospitals. There was a lack of uniform- 
ity of certain of the data in the clinical 
histories of these cases, so that much of the 
information was difficult of statistical treat- 
ment. Nevertheless, in spite of tliis fact, the 
study reveals a considerable amount of im- 


portant information concerning the subject 
under consideration. 

CLASSIFICATION OF BONE TUMORS 

The classification and the criteria for di- 
agnosis used in this study are those recom- 
mended b}’- the Committee of Registry of 
Bone Sarcoma. A review of Table I shows 
that 38, or 84.5 per cent, of the total number 
were cases of osteogenic sarcoma; 5, or 
11.1 per cent, were benign giant-cell tumors ; 
there was one case of unclassified sarcoma 
(extra-periosteal), and one case of benign 
osteogenic tumor. 

The cases were also classified according 
to whetlier they were central or periosteal 
in origin. It was found that 2 of the bone 
tumors Tvere central in origin, while 17 were 
periosteal in origin. In 26 cases the origin 
of tlie tumor was not recorded. 


TABLE I. — CLASSIFICATION OF FORTY-FIVE 
CASES OF BONE TUMOR 


Type of bone tumor 

Number 

Percentage 

Osteogenic sarcoma 

38 

84.5 

Unclassified sarcoma 
(extra-periosteal) 

1 

2.2 

Benign giant-cell tumor 

5 

11.1 

Benign osteogenic tumor 

I 

2.2 

! Total 

45 

100.0 


HISTOPATHOLOGY 

It was previously indicated that these 45 
cases were under treatment in a number of 
Government and civilian hospitals, so that 
the classification of the bone tumor, the cri- 
teria for diagnosis, and the microscopic in- 
terpretation of the stained tissue specimens 
were varied, making it difficult to arrii'e at 
an agreement of the divergent opinions for 
purposes of statistical analysis. Howvver, 
in spite of these difficulties, the cases were 
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properly classified, both according to clinical 
criteria and upon the basis of cell structure. 
According to the type of cells found in 
the stained sections, ten of the 45 cases were 
of the spindlc-ccll type of sarcoma; eight 
were of the mixed-cell variety; six of the 
eases of hone tumor showed a predominance 
of giant cells, one of these being an osteo- 
genic sarcoma while five were cases of be- 
nign giant-cell tumor; one of the cases 
showed the characteristic histology of a be- 
nign osteogenic tumor, and in twenty cases 
the type of cell was either unrecorded or 
was described in a manner which made it 
impossible to properly classify the cellular 
structure. (Sec Table II.) 


more, the members of the family possessing 
the malignant-disease-susceptibility do not 
all possess the same degree of strength of 
the malignant-disease-predisposition: in 
some members of the family the malignancy 
may appear early, and in other members of 
the same family malignant-disease-suscepti- 
bility may not show itself until very late in 
life. 

In addition to this hereditary susceptibil- 
it}’’ to malignant disease, there are two other 
factors which play important roles in the de- 
velopment of malignancy: (1) organ or tis- 
sue predisposition; (2) the extrinsic factor 
(irritation), which may not always be pres- 
ent. 


TA15LE II. — niSTOPATIIOLOGV OF FORTY-FIVE CASES OF BOXE TUMOR 


! ' Type of Cell 

■■■■ill 

1 

Type of bone tumor t Spindle 

Jlixcd 

Giant 

MW 


Total 

1 Ostcoffcnic sarcoma 1 9 

8 

1 


20 

38 

Unclassified sarcoma i 

1 (c.\tra-pcriostcal) 1 I 





1 

Benifni giant-cell tumor 1 


5 



Mmam 

Benign osteogenic tumor 1 

1 

I 


1 

i Total 1 10 

8 16 11 

20 

45 


FAMILIAL OR HEREDITARY HISTORY OF 
MALIGNAX'CY 

An attempt rvas made to ascertain wheth- 
er or not there was a familial or hereditary 
history of malignancy in general or of sar- 
coma in particular among the cases studied. 
A review of the histories elicited the fact 
that in sixteen instances there was a nega- 
tive history, and in twenty-nine instances 
the information on the subject was unre- 
corded; in not a single case was there a 
positive family history of either malignanc)’- 
or sarcoma. 

The consensus of modern opinion regard- 
ing the etiolog}’' of malignancy is that there 
is a general constitutional malignant-dis- 
ease-susceptibility which is inherited, and 
that this quality may manifest itself in dif- 
ferent forms in different families. Further- 


TIIE ROLE OF TRAUMA 

In rei'iewing the clinical records of the 
45 cases it was found that 13, or 28.9 per 
cent, gave a positive history of trauma; in 
one case there was a definite negative his- 
tory, and in 31, or 68.9 per cent, of the 
cases the clinical records gave no evidence 
one way or the other. 

The relationship of trauma to the devel- 
opment of bone sarcoma is not thoroughly 
understood. The hypothesis formulated to 
explain this relationship is based upon the 
fact that when tlie growing organism 
reaches its adult age or the terminal stage 
of physical development, the growth ten- 
denc}' of the tissue cells is interfered with so 
that no advanced growtii is possible. This 
phenomenon of tire tissue cells is known as 
“growth restraint.” 
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Trauma, with the consequent necessity of 
repair, leads to a temporary elimination of 
the quality of “growth restraint,” with re- 
sulting acceleration of regenerative pro- 
cesses and a multiplication of the mesoblas- 
tic cellular elements. It must be understood 
that not all cases of bone sarcoma are pre- 
ceded by trauma nor are all traumas of bone 
followed by the development of sarcoma. 
The small percentage of cases of bone frac- 
ture followed by malignancy confirms the 
latter view and is a strong argument against 
the opinion that bone sarcoma is invariably 
preceded by trauma. 

What, then, is essential for a sarcoma to 
develop after a bone has been traumatized? 
According to the same hypotliesis, which is 
based upon both clinical data of human 
cases and work upon animals, it is necessary 
for the subject to possess a constitutional 
susceptibility to malignant disease — an in- 
herited property. In addition, there must 
be a tissue or organ predisposition to malig- 
nant disease. The latter is a common ob- 
servation in cases of bone sarcoma in which 
it is found that certain particular bones are 
more susceptible than are others. 

In the course of the study an attempt was 
made to learn the length of time elapsing 
between the trauma and the first symptoms 
or signs of bone tumor in the thirteen cases 
giving a positive history of injury. This in- 
formation is recorded in Table III. It will 


be noted that tlie time varied from less than 
one month to as long as forty months. In 
this connection it must be pointed out that 
the date of tlie first diagnosis of bone tumor 
is not the date of the inception of the 
growth. The latter is, at first, a histologic 
phenomenon and cannot be demonstrated 
clinically. When the malignant disease is 
recognized, eitlier by subjective or objective 
symptoms or signs, it has attained an ad- 
vanced stage and has progressed beyond the 
period of inception. 

AGE IN-CIDENCE 

The age of the 45 ex-service patients at 
the time of tlie diagnosis of bone tumor may 
be noted by referring to Table IV. Taking 
the group as a whole, it is found that 19 
years was the minimum age at the time of 
diagnosis ; 32 years was the maximum age, 
and 24.7 years was tlie average age. 

Of the thirteen living cases, tlie youngest 
was 31 years of age (on November 1, 1930,* 
the date of this study) ; the oldest was 42 
)'ears of age, and the average age of the 
living group was 37 years. 

Of the 32 patients who had died, the 
youngest was 22 years of age; the oldest 
was 34 years, and the average age of the 
group was 27.4 years. 

DISTRIBUTION OF BONE TUMORS 

Kolodny (1) found that tlie bone most 
frequently affected with osteogenic sarcoma 


TABLE III. — LENGTH OF TIME BETWEEN TRAUMA AND FIRST SYMPTOMS OR 

SIGNS OF BONE TUMOR 



Osteogenic sarcoma 

Benign 1 
giant-cell i 
tumor 1 

Total 
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TAI1U-: IV. MINIMUM, MAXIMUM, AND AVERAGE AGE AT (a) TIME OF DIAG- 

NOSIS, (b) ON NOVEMItER 1, 1930, IN LIVING CASES, AND (c) AT DEATH, 

IN PATIENTS WHO DIED 



is the femur; the next most frequently in- merus, and tibia were the most frequently 
volved bones are the tibia and humerus. Ge- affected bones. 

schickter and Copeland (2), in a study of A study of Table V shows that in the 
giant-cell tumors, found that the femur, hu- group of 45 cases of bone tumor the left 


TABLE V. — BONE INVOLVED 
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20 

1 

1 5 

! 1 

45 

lemur v.‘?.s affected lourteen times. 

and the 


It is tliu 

s seen 

that the femur was 

affected 


right femur seven times. The right tibia 
was affected in six instances and'the left 
tibia in fi\ e. The right and lett humeri 
were eadt affected once 


24.5 per cent, and the humerus in 4.4 per 
cent 

Of tlie five cases of benign giant-cell 
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tumor, three were in the right femur, one in 
the left tibia, and one in the left humerus 
and left scapuhi. 

rOKTION OF DONE INVOLVED 

IMcycrding (.3), in a study of a group of 
cases of sarcoma of bone at the Mayo 
Clinic, found that the most common sites 
were in the lower end of the femur, the up- 
per end of the tibia, and the upper end of 
the humerus. Kolodny (1) states that the 
bone most frequently involved is the femur 
and the seat of predilection is in the lower 
metaphysis of this bone; the second most 
frequent bone involved is the tibia and the 
most common portion of the bone affected 
is the upper end ; the humerus is next most 
frequently involved, and the upper third of 
tlie bone is the most common site of the 
tumor. 

Geschickter (4), in a study of a large 
group of bone tumors, found bone sarcoma 
most frequent in the lower portion of the 
femur, the upper portion of the tibia, and 
the upper portion of the humerus. This ob- 
sen^er found giant-cell tumors most fre- 
quent in the upper end of the tibia, the low- 
er end of tlie radius, and tlie lower end of 
the femur. 

A review of Table VI shows that in tlie 
group of 45 cases studied the most frequent 
site of bone tumor is the lower end of 
the femur; the next most frequent site is 
the upper end of the tibia. 

The localization of most osteogenic sar- 
comas about the knee, which is frequently 
exposed to trauma, causes Kolodny (1) to 
state that tramna is a definite factor in the 
causation of this condition. 

RECURRENCES OR EXTENSIONS 

Bone tumors, particularly osteogenic sar- 
comas, are characterized by the property of 
invading normal tissues. This fact is illus- 
trated in Table VII, in which it is shown 
that, of the 45 cases studied, eleven, or 24.4 


per cent, gave evidence of an extension or 
a recurrence of the tumor. It is of interest 
to know that one case of unclassified sar- 
coma, five cases of benign cell tumor, and 
one case of benign osteogenic tumor showed 
no evidence of extensions or recurrences. 

The fact that osteogenic sarcomas will 
extend or will recur after excision makes 
it highly desirable that in any operative pro- 
cedure used in their treatment there must 
be a complete removal of the affected bone, 
in order to insure against future recurrence 
in the stump or in adjacent bones or soft 
parts. 

Table VIII illustrates the bone of origin 
as well as the site of extension or recur- 
rence of tlie eleven cases of osteogenic sar- 
coma under consideration. It is noted that 
in five instances the recurrence was in the 
stump; the remaining six cases gave evi- 
dence of an extension or recurrence in the 
bones or tissues adjacent to the site of ori- 
gin of tlie sarcoma. 

METASTASES 

Metastatic deposits of osteogenic sarcoma 
may occur in organs of the abdominal cav- 
ity, in the brain, in bones, in the skin, and 
occasionally in the regional lymph nodes. 
The most common site of metastasis is the 
lungs. These metastases usually occur dur- 
ing the first two years after the onset of 
symptoms of osteogenic sarcoma (1). 

The opinion prevails tliat metastases are 
spread through tlie medium of the blood 
stream, but in isolated instances it has been 
noted that the lymphatic system was the 
factor in the spread of the sarcoma. 

Table IX shows that, of the 45 cases of 
bone tumor studied, 25, or 55.6 per cent, 
showed the presence of metastases. It is of 
interest to note that one of the cases show- 
ing the presence of metastases was an osteo- 
genic sarcoma in which the microscopic 
study of the sections showed the giant cell 
to be the predominant type of cell. There 
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TABLE VII. TYPE OF BOXE TUMOR AXD PRESEXCE OR ABSENCE 

OF EXTENSIONS OR RECURRENCES 


' { 

‘ J 

i Tj-pe of bone tumor 

1 

I t 

Xo. cases having 
extensions or 
recurrences 

Xo. cases witliout 
extensions or 
recurrences 

Total 

1 Osteogenic sarcoma: 

1 Spindle cell 

3 

6 

9 

i Mixed cell 

3 

5 

s 

1 Giant cell 

0 

1 

1 

> Cell unclassified 

5 

15 

20 

! Unclassified sarcoma 
i (extra-periosteal) 

0 

1 

1 

J Benign giant-cell tumor 

0 

5 

5 

t Benign osteogenic tumor 

0 

1 

1 

[ Total 

11 

34 

45 

1 Percentage 

24.4 

75.6 

100.0 


TABLE VUE BONE OF ORIGIN AND SITE OF EXTENSION OR 

RECURRENCE IN ELEN'EN CASES OF BONE TUMOR 


i Site of extension or recurrence 

Todil 

i 

) 

! 

t 

1 

Bone of origin ] 

i 

Ih 

ji % 

S <j 

Ti w 

V j: 

=■•.« 

. 

c 

Ss 

1 -3 

* 5 

: 

= 

Jl 

o 

2 

1 

1 

s 

1 

f i = ^ 

c ^ 

S - CJ 

r=r£ o - 

Osteogenic sarcoma ! 

Spindle cell: j 

Left femur ! 1 





1 

i 

. !■ 

Right fibula 1 1 





! 

1 i 

Right humerus I 

1 




i 

1 1 

ilixed cell : | 

Left femur ! 2 

I 




1 

( 

2 ' 

Left tibia i 

1 1 



1 

1 

Cell unclassified: 1 j 

Left femur t 1 j j 



i 

1 1 

' Right tibia '• j 

1 


i 

1 1 

Right ilium \ i 



1 i 

1 

■ First cuneiform. 1 | i * 

" right, and first met- ' , | | 

atarsal bone, right j ! I j 1 

i ' j 

! ! 1 i 


Third rib, left ^ 1 J | | j ] j 1 


Total ' 5 • 1 ; 1 i 1 i I ! 1 ' 1 I 11 


Mere five cases of giant-cell tumor wliicli 
did not give any e\-idence of metastasis. 
The highest incidence of metastasis is noted 
in tlie eight cases of ntLxed cell osteogenic 
sarcoma, in whicli six. or 75 per "cent, 
showed the presence of metastatic foci. 

A review of Table X shows tliat tlie 25 


cases of osteogenic sarcoma gave evidence 
of 48 metastases, which means an average 
of 1.8 metastatic foci in eacli case. The 
most frequent sites were tlie lungs and the 
inguinal, axillary', and abdominal hinph 
nodes. This is of interest inasmucli as the 
opinion prevails tliat tlie hanph nodes are 
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TABLE IX. — TVTE OF BONE TUJtOR AND PRESENCE OR ABSENCE OF METASTASES 


Type of bone tumor 

No. cases 

IiaviuR metastases 

No. cases 
without metastases 

Total 

O.ctcoRcnic .«;:ircoina : 

Spiiullc cell 

6 

3 

9 

Mixed cell 

6 

2 

8 

Giant cell 

1 

0 

1 

Cell unclassified 

12 

8 

20 

Unclassified sarcoma 
(cxtra-pcriostcal) 

0 

, 

1 

Bcnifni Riant-cell tumor 

0 

5 

5 

BcniRii ostcoRcnic. tumor 

0 

] 

1 

Total 

25 

20 

45 

PcrccntaRc 

55.6 

44.4 

100.0 


seldom involved. The liver was involved in 
four instances. It is also of interest to note 
that metastases occurred in hones in twelve 
instances. 

DIAGNOSTIC SYMPTOMS AND SIGNS 

Bloodgood (5) considers localized pain 
and swelling the predominant symptoms of 
onset of osteogenic sarcoma. Meyerding 
(6), in a study of a group of 109 cases of 
sarcoma of bone, found that the most con- 
stant symptom was mild, boring pain; lo- 
cal swelling was also present, as was early 
evidence of disturbed circulation, such as 
enlarged veins over the tumor. Meyerding 
observed that patients continue to lie up and 
around, and were not disabled until either 
the tumor became large or pathological 
fracture had occurred. Kolodn)^ ( 1 ) found 
that pain and swelling were the first symp- 
toms noted in approximately one-third of 
all cases of osteogenic sarcoma. These 
symptoms were present in the cases studied 
about one month after a history of injury. 

Kolodny (7) holds that the diagnosis of 
bone sarcoma rests upon a careful consid- 
eration of the findings accumulated from all 
three angles of study, the clinical, roent- 
genological, and pathological. Occasionally 
the history and clinical picture will suffice- 
to establish the diagnosis without the ne- 
cessity of X-ray or histological study. Not 
infrequently the roentgenogram will sug- 


gest the correct diagnosis. In a number of 
instances even a most careful study of 
available clinical. X-ray, and histological 
data will prove insufficient to establish the 
diagnosis. 

In reviewing the diagnostic symptoms 
and signs recorded in the histories of the 
group under discussion it was noted that 
pain and swelling were present in twenty in- 
stances, pain alone in seven instances, swell- 
ing in six instances. Another symptom or 
sign noted in the histories was partial or 
total loss of function. 

It was also noted that in nineteen in- 
stances the X-ray findings were suggestive 
of bone tumor. In twenty-six instances 
there was no record of a roentgenological 
examination. 

TREATMENT 

Meyerding (6) advises the exploration 
of the tumor before amputating the limb. 
He states that many radical operations 
har^e been performed and limbs needlessly 
sacrificed because of failure to explore. He 
says that if metastases are ruled out, the 
treatment is determined to a certain extent 
by the duration, site, and extent of the le- 
sion. If the treatment is non-operative, 
Coley’s toxins, radium, and X-ray should 
be administered. If surger}" is indicated, 
the growth may be destroyed locally by 
cautery, by excision, by excision and cau- 
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TABLE X. BOXE OF ORIGIX AND SITE OF METASTASIS IX TWEXTY-FIVE CASES 

OF OSTEOGEXIC SAECOMA 



: 

: 

Bone of origin 

No. cases 

Lung 

rt 

t; 

'S- 

"Sj 

2 

zr. 

u 

O 

& 

Axillary lymph nodes || 

Abdominal lymph nodes || 

Pelvis 1 

2 

5 


rS 

rt 

"a 

u 

< 

Right femur 

to 

Right humerus 

! 

C/2 

Vertebra; 

Mediastinum 

Abdominal cavity 

{ 

a 

a 

Liver 

t/) 

U 

a 

rt 

CO 

ZJ 

s 

Sacro-iliac joint li 

Total 


Osteogenic sarcoma 

Spindle cell 

Left femur 

2 

1 

i 

i 

! 1 



1 


1 

1 









1 








5 


Right tibia 

li 

I 





1 
















t 1 


Right humerus 

1 

1 1 

1 
















1 





1 1 


Left humerus 

1 

i 1 


















1 



1 

I 


Right fibula 

1 

i 1 
















1 





1 

2 


yiixed cell 

Left femur 

3 

I 

1 

2 


1 














1 





5 


Right tibia 

1 

1 1 







- 
















1 


Left tibia 

1 

i 1 

1 

1 





















2 


Right tibia andoscalcis 

1! 1 

















1 

1 

1 




4 


Giant cell 

Right femur 

1 

! 1 















1 






1 


2 


Cell unclassified 

Right femur 

1 

1 1 


















1 





2 


1 Left femur 

2! 2 

1 












1 

1 




i 1 



2 


1 Right tibia 

3 

1 2 

1 






1 






1 






1 



4 


! Left tibia 

2 

1 1 


1 






11 

1 





i 

1 







1 

5 


Right ilium 

1 

1 












1 

1 

1| 1 








3 

I First metatarsal, right 

1 

1 1 


ii 












HI 



1 





4 

1 First cuneiform, right, 

; and first metatarsal 

i 

! 1 

1 

i 1 


! 

i 


1 ' 

1 





1 

1 












3 

j Third rib, left 

1 

1 




1 









ii 








1 

il Total cases 

25 

1 




1 

1 







1 I 









1' Total metastases ; 


116 

115 

JL_ 

± 

1 


1 

2 

1 

1 


1 


2! 


1 

2. 

4 

1_ 


1_ 

1_ 

48 


ten', or by amputation, followed by non- 
operative measures such as irradiation and 
Coley’s toxins. In the experience of Mey- 
erding, amputation and closure without 
drainage constitute the most certain means 
of disposing of the tumor. Local applica- 
tion of radium or X-ray over the chest, and 
Coley s toxins are advised following opera- 
tion. 

Bloodgood (8) refers to five cases of 
bone sarcoma treated by irradiation with 
good results. He treats giant-cell tumors 
generally by means of curettement and cau- 
terization. Sarcomas of bone are treated 
by resection or amputation. In 1921 the 


percentage of 5-year cures following am- 
putation or resection for osteogenic sar- 
coma was 4 per cent, and in 1929 it was 35 
per cent (9). In the experience of Blood- 
good, the 5-year cures by amputation did 
not include anj’’ cases of the upper extrem- 
ity or scapula, and of the lower extremity 
only up to the middle third of the femur. 
Tliere are no records of cures of sarcoma of 
the upper third of the femur by either am- 
putation or irradiation. 

A study of Table XI reveals the type of 
surgical or non-surgical treatments admin- 
istered in the 45 cases in the group; the av- 
erage period of time elapsing from the date 
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of the first syinptoins to the elate of the first 
treatment; also tiie average period of time 
up to November 1, 1930, the living patients 
underwent treatment, and to the date of 
death of those patients who died. 

It is noted that in the ease of thirty-eight 
patients with osteogenic sarcoma, amputa- 
tion was the treatment in twenty-eight in- 
stances, and of this number five, or 17.8 per 
cent, arc alive. In the ease of five patients 
with benign giant-cell tumor whose treat- 
ment consisted of amputation, all were alive 
as of November 1, 1930. 

Disarticulation was used as a surgical 
measure in three eases of osteogenic sarco- 
ma, and of these but one was alive as of 
November 1, 1930. Disarticulation was re- 
sorted to in the case of the patient with 
unclassified sarcoma, with a fatal outcome. 
It was the surgical procedure in the case of 
a patient with a benign giant-cell tumor and 
also in a case with a benign osteogenic tu- 
mor, in which instances the outcome was fa- 
vorable. 

Resection of the bone w£w resorted to in 
two cases of osteogenic sarcoma with fatal 
results. It was tlie treatment used in a 
case of benign osteogenic tumor with a fa- 
vorable outcome. 

Excision of the tumor was the treatment 
used in two cases of osteogenic sarcoma, 
one of which is alive. It was also used in 
the treatment of a case of benign giant-cell 
tumor, with a favorable outcome. 

Curettement was used as a surgical meas- 
ure in four cases of osteogenic sarcoma, of 
which number but one is alive. It was also 
used in two cases of benign giant-cell tu- 
mor, both of which are still alive. 

There were but two patients with osteo- 
genic sarcoma who received either X-ray or 
radium treatment alone, both of whom 
died. 

There were sixteen patients with osteo- 
genic sarcoma who received either X-ray or 
radium treatment or both, in addition to un- 
dergoing some surgical operation, and of 


this number but two are alive. One case of 
benign giant-cell tumor and one case of be- 
nign osteogenic tumor received radium or 
X-ray therapy or both, in addition to un- 
dergoing some surgical operation. Both of 
these cases are alive. 

Three patients with osteogenic sarcoma 
received treatment with Coley’s toxins. 
Two of these underwent a surgical opera- 
tion in addition, with favorable results. 
One of the patients with osteogenic sarco- 
ma, whose treatment consisted only of Co- 
ley’s toxins, died. 

Of the group of thirteen living cases, it 
is noted that the average time between the 
appearance of sjmiptoms and first treatment 
was 15.5 months. In the case of the thirty- 
two patients who died, the average time was 
12.8 months. This means that the fatal 
cases were more rapid in their course, i.c., 
the diagnosis was made sooner and the 
treatment administered earlier than in the 
patients who lived. 

The average period of time of the thir- 
teen living cases from the date of the first 
treatment to November 1, 1930, the date of 
this study, was 122.6 months. In the case 
of the thirty-two patients who died, the av- 
erage period of time from the date of first 
treatment to the date of death was 21.4 
months, the range being from 4 to 86 
months. 

Of the group of thirteen living cases, the 
average period from the date of first symp- 
toms to November 1, 1930 (15,5 -f- 122.6 
months), was 138.1 months. The range 
was from a minimum time of 121 months 
to a maximum time of 161 months. Among 
the thirty-two patients who died, the aver- 
age period of time from the date of first 
symptoms to date of death (12.8 + 21.4 
months) was 34.2 months. The range was 
from a minimum time of 3 months to a 
maximum time of 113 months. 

RESULTS OF TREATMENT 

A Study of Table XII indicates the re- 
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TABLE XI. TYPE OF TREATMENT ADMINISTERED, AVERAGE PERIOD OF 

TIME FROM DATE OF FIRST SYMPTOMS TO FIRST TREATMENT, ALSO AVER- 
AGE PERIOD OF TIME PATIENT UNDERWENT TREATMENT TO NO- 
VEMBER 1, 1930 (living cases), or to date of death 


Type of treatment 

No. cases 
studied 

Average period of time 
from first symptoms to 
first treatment 

Average period of time 
patient underwent treat- 
ment to Nov. 1, 1930 
(living cases), or to 
date of death 

Living 

Dead 

Living 

Dead 

No. cases 

Average period 
of time (mo.) 


.2 d 

S H 

o t> 

cr 
rt .S 
u ^ 

<D 

< o 

tA 

O 

CO 

C3 

U 

d 

12: 

.2 d 
£ 

0 V 

to c 

.5 

w 

< O 

No. cases 

Average period 
of time (mo.) 

Osteogenic sarcoma 

Amputation 

14 

3 

21.0 

11 

Hi 


111.7 

11 

18.4 1 

Excision and amputation 

1 



1 

11^ 

■n 


1 


Resection 

1 



1 

'Unrec. 



1 

22.0 

Disarticulation 

1 

1 

13 da. 



1 




X-ray and amputation 

3 



3 

33.3 



3 

16.7 

Curettement, amputation, and X-ray 

1 


■■■ 



■i 


1 

25.0 

X-ray and resection 

1 


UBI 



■■ 




Amputation, disarticulation, and X-ray 

1 



1 




1 

55.0 

Radium and amputation 

2 



2 

10.5 



2 


Radium and disarticulation 

1 



1 

SS) 



1 

38.0 

Excision, curettement, radium, and 
Coley’s toxins 

1 

1 

5.0 



. 

127.0 



X-ray, radium, and amputation 

3 

1 

27.0 

2 

5.5 

1 

108.0 

2 

17.0 

X-ray, radium, curettement, and 
amputation 

2 



2 

17.0 



2 

9.0 

X-ray, radium, amputation, and Coley’s 
toxins 

1 

1 

81.0 



1 




X-ray 

1 



1 

Unrec.l 1 1 1 [Unrec. 

X-ray and radium 

1 



1 

Unrec.j | | 1 |Unrec. 

Coley’s toxins 

1 



1 

Unrec.l 

1 


1 

Unrec. 

Unrecorded 

2 



2 




2 


Unclassified sarcoma (extra-periosteal) 
Disarticulation 

n 



1 

27.0 



1 

86.0 

Benign giant-cell tumor 

Amputation 

2 

2 

2.5 



2 

133.5 



Curettement and amputation 

1 

1 

1.0 



1 

145.0 



Excision, amputation, and disarticulation 

1 

1 

6.0 



1 

126.0 



Curettement, amputation, and X-ray 

1 

1 

15.0 



1 




Benign osteogenic tumor 

X-ray, radium, resection, and disartic- 
ulation 

1 

1 

3 da. 



■ 

146.0 



Total 

45 

13 ! 15.5 

32 


im 

122.6 

32 

21.4 


suits of treatment of the 45 cases of 
bone tumor by type of tumor. It is noted 
that of the thirty-eight cases of osteogenic 
sarcoma seven, or 18.4 per cent, are alive. 


and thirty-one, or 81.6 per cent, are dead; 
one case of unclassified sarcoma is dead; 
five cases of giant-cell sarcoma are alive; 
one case of benign osteogenic sarcoma is 
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TAULK Xir. PRKSKNT STATUS OF FORTY-FIVE CASES OF BONE TUMOR 


Type of bone Unnor 

No. living (as of 
November 1, 1930) 

No. dead 

Total 

Osteogenic sarcoma : 

Spimllc cell 

2 

7 

9 

Mixed cell 

1 

7 

8 

Giant cell 


1 


Cell unclassified 

4 

16 


Total (osteogenic sarcoma) 

7 

31 


Percentage 

184 

81.6 

100.0 

Unclassified sarcoma (extra-periosteal) 

0 

1 

1 

Benign giant-cell tumor 

5 

0 


Benign osteogenic tumor 

1 

0 

1 

Total (other than osteogenic sarcoma) 

6 

1 


Percentage 

85.7 

14.3 

100.0 

Grand total 

13 

32 

45 

Percentage 

1 28.9 

71.1 

100.0 


TABLE Xin. AFTER-HISTORY OF THIRTEEN LIVING CASES OF BONE TUMOR 



Length of time patient lias 
survired hone tumor 


Type of hone tumor 

10 years 

11 years 

12 years 

13 years 

Total 

Osteogenic sarcoma : 

Spindle cell 


1 


1 

2 

Mixed cell 


1 



1 

Cell unclassified 

I 

3 



4 

Benign giant-cell tumor 

2 

2 

1 


5 

II Benign osteogenic tumor I 


1 


1 

11 Total 

3 

7 

2 

1 

13 


alive. Accordingly, of the group of bone 
tumors other than osteogenic sarcoma, sev- 
en cases in all, six, or 85.7 per cent, are 
alive, and one, or 14.3 per cent, is dead. 

Considering the whole group of 45 cases 
of bone tumor, thirteen, or 28.9 per cent, 
are alive, and thirty-two, or 71.1 per cent, 
are dead. 

PERIOD OF INVOLVEMENT 

Table XIII indicates the length of time 
the thirteen living cases have survived bone 
tumor. Of the seven cases of osteogenic 
sarcoma, one has survived the disease ten 
years, five have had the disease for eleven 
years, and one for thirteen years. 


Of the five cases of benign giant-cell tu- 
mor, two have survived the disease for ten 
years, two for eleven years, and one for 
twelve years. 

One case of benign osteogenic tumor has 
survived the disease for twelve years. 

There were thirty-two patients with bone 
tumor who died. Thirty-one were cases of 
osteogenic sarcoma and one was a case of 
unclassified sarcoma. Table XIV shows 
that of the thirty-one cases of osteogenic 
sarcoma, the duration of the disease was 
from less than one year in three instances 
to a period of from six to seven years in 
four instances. In twelve cases, which was 
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TABLE XIV. ^AFTER-HISTORY OF THIRTY-TWO CASES OF BONE TUMOR WHO DIED 


Tj-pe of bone tumor 

Period of involvement before death 

Total 

Less 

than 

1 year 

1-2 

vears 

2-3 

years 

3-4 

3 'ears 

4-5 

vears 

1 *■ 

5-6 

years 

6-7 

years 

9 

vears 

Osteogenic sarcoma: 

Spindle cell 


1 

3 

I 



1 


7 

Mixed cell 


2 

1 

1 

1 

i 2 


7 

Giant cell 



1 



1 


1 

Cell unclassified 

2 

4 

7 

1 


1 1 1 


16 

Total osteogenic sarcoma 

3 

7 

12 

3 

1 

1 ! 4 


31 

Unclassified sarcoma 

1 (extra-periosteal) 








1 

1 

1 Grand total 

3 

7 

12 

3 1 1 i 1 i 4 

1 ! 32 1 


the largest number, the duration of the dis- 
ease was from tivo to three years. 

There was one case of unclassified sarco- 
ma in which the duration of tlie disease was 
nine years. 

EFFECT OF TRAL'M.A UPON FINAL OUTCOME 
OF CASES OF BONE TUMOR 

A Study was made to ascertain if there 
was a relationship of trauma to the final 
(Aitcome of cases of bone tumor. It was 
found tliat of tlie thirteen cases with a posi- 
tive histoiy* of tratuna four, or 30.8 per 
cent, died ; and of the thirt}'-t\vo cases Math 
no history of trauma nine, or 28.1 per cent, 
died. It is thus seen that trauma does not 
influence the final outcome of cases of bone 
tumor. 

CAUSES OF DE.VTH 

In reviewing the clinical records of the 
thirt}--two cases of bone tumor who died, 
for the specific cause of death, it was found 
tliat in nearly all instances metastases result- 
ing from tlie original tumor or the original 
tumor itself was the cause of death. In a 
few cases the death was due to a contribu- 
tory condition not related to tlie neoplasm, 
such as acute myocarditis, hydropneumotho- 
rax, or chronic nephritis. 


SUMM.VRY AND CONCLUSIONS 

1. The present study is an analysis of 
45 cases of bone tumor among ex-service 
men. Of the group studied, thirti'-eight. 
or 84.5 per cent, ivere osteogenic sarcoma; 
five, or 11.1 per cent, were cases of benign 
giant-cell tumor; one was a case of unclas- 
sified sarcoma, and one was a case of be- 
nign osteogenic tumor. 

2. According to the histologic structure 
of the predominant cell of the tumors, ten 
of the cases were of the spindle-cell tj^pe; 
eight were of the mixed-cell type ; six were 
giant-cell tumors (five benign and one os- 
teogenic sarcoma) ; one case showed the 
characteristic bone and cartilage cells of 
a benign osteogenic tumor, and in twenty 
instances the predominant type of cell was 
not recorded, the microscopic diagnosis 
having been recorded as sarcoma. 

3. Thirteen of the 45 cases of bone tu- 
mor gave a histoiy- of trauma prior to the 
inception of the disease. The length of 
time between the injuiy- and the first symp- 
toms or signs of a tumor varied from less 
than one month to forty months. In the 
majority of cases the bone tumor was noted 
within one year after the patient sustained 
the injuiy*. 

4. The average age of tlie 45 patients at 
the time of the diagnosis of tone tumor was 
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24.7 years — the youngest patient was 19 
years and the oldest 32 years of age. 

Of the thirteen patients who were alir-e 
at the time of this study (November 1, 
1930), the youngest was 31 years of age, 
the oldest was 42 years of age, and the av- 
erage of the living patients was 37 years. 

Of the thirty-two patients who had died, 
the youngest was 22 years of age, the old- 
est was 34 years, and the average age at 
death was 27.4 years. 

5. In studying the distribution of bone 
tumors in the group of 45 cases it was 
found that the femur was affected in 46.7 
per cent, the tibia in 24.5 per cent, and the 
humerus in 4.4 per cent. 

Of the five eases of benign giant-cell tu- 
mor, three were in the right femur, one in 
the left tibia, and one was in tlic left hu- 
merus and left scapula. 

The most frequent sites of the bone tu- 
mors were the lower end of the femur and 
the upper end of the tibia. The fact that 
the portions of the bones at or near the knee 
are most frequently affected with bone tu- 
mor, and because this part of the body is 
frequently subjected to injury, has led 
man)’’ observers to maintain that trauma is 
a definite factor in the causation of lx)ne 
tumor, 

6. Osteogenic sarcomas are character- 
ized bv the ability to extend to or to invade 
normal tissues, as well as to recur after ex- 
cision. In the group of 45 cases, eleven, or 
24.4 per cent, gave evidence of an exten- 
sion or a recurrence. Of the eleven cases, 
a recurrence was noted in the stump in five 
instances, and extensions to bones or tis- 
sues adjacent to the site of origin of the 
sarcoma in six instances. 

7. Metastases were present in twenty- 
five, or 55.6 per cent, of the group of 45 
cases. The highest incidence of metastases, 
75 per cent, •was noted among the eight 
cases of mixed-cell type of osteogenic sar- 
coma. It was found that there was an 
average of 1.8 metastatic foci in each case. 


I'lic most frequent sites were the lungs and 
the inguinal, axillary, and abdominal lymph 
nodes. It was also noted that metastases 
occurred in bones in twelve instances. 

8. In reviewing the diagnostic symp- 
toms and signs of bone tumor as recorded 
in the histories, it was noted that those 
most frequently mentioned were pain and 
swelling, either singly or in combination, 
and partial or total loss of function. In 
nineteen instances the roentgenogram was 
suggestive of bone tumor. In twenty-six 
instances there was no record of a roent- 
genologic examination. 

9. Of the group of thirty-eight patients 
with osteogenic sarcoma, amputation was 
the surgical procedure in twenty-eight in- 
stances, and of this number five, or 17.8 per 
cent, are alive. Amputation was done in 
all of the five cases of benign giant-cell tu- 
mor — all of the five patients are still living. 
Disarticulation was the surgical procedure 
in six cases, and of this number three are 
still alive. Resection of the bone was done 
in tliree instances — one of the patients is 
still alive. Excision of the tumor was done 
in three instarices — two of the patients are 
still living. Curettement was done in six 
instances — three of the patients are living 
and three are dead. 

Two patients with osteogenic sarcoma re- 
ceived either X-ray or radium treatment 
alone — both of these patients are dead. 

Sixteen patients with osteogenic sarcoma 
received either X-ray or radium treatment, 
or both, in addition to undergoing a surgi- 
cal operation, and of this number but two 
are alive. One case of benign giant-cell tu- 
mor and one case of benign osteogenic tu- 
mor received radium or X-ray therap}’-, or 
both, in addition to undergoing some surgi- 
cal operation — both of these patients are 
alive. 

Of three patients receiving treatment 
with Coley’s toxins, two are alive and one 
is dead. The two cases still living also re- 
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ceived surgical treatment. The patient who 
died received Coley’s toxins only. 

10. The average duration of the bone 
tumor in the thirteen living cases has been 
138.1 months, the range being from a mini- 
mum of 121 months to a maximum of 161 
months. 

The average duration of the bone tumor 
in the thirty-two patients who died was 34.2 
months, the range being from a minimum 
of 3 months to a maximum of 113 months. 

11. Of the thirty-eight cases of osteo- 
genic sarcoma, seven, or 18.4 per cent, are 
alive, and 31, or 81.6 per cent, are dead. Of 
the group of bone ttunors other than osteo- 
genic sarcoma, seven cases in all, six, or 
85.7 per cent, are alive, and one, or 14.3 per 
cent, is dead. Considering the group of 45 
cases as a whole, thirteen, or 28.9 per cent, 
are alive, and 71.1 per cent are dead. 

12. The thirteen living cases have sur- 
vived bone tumor for the following periods: 
three have lived for ten years; seven have 
survived the condition eleven years; two 
have lived for twelve years, and one has 
lived thirteen years after the inception of 
bone disease. 

13. The duration of bone tumor in the 
thirty-two cases who died was as follows: 
three lived less than one year; seven from 
one to two years ; twelve from two to three 


years; three from three to four years; one 
from four to five years; one from five to 
six years ; four from six to seven years, and 
one patient with unclassified sarcoma lived 
for nine years. 

14. In nearly all instances the cause of 
death was either the original tumor or me- 
tastases arising from it. In several In- 
stances there was a record of a contributory 
cause of death from such conditions as 
acute myocarditis, hydropneumothorax, or 
chronic nephritis. 

It is desired to acknowledge the assist- 
ance rendered by Anne Bambery and Orpha 
MacKay Allen in this study. 
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os'l'icrns FIBROSA LOCALISATA 

By ALSOX K. KILGORE, ^r.D., and L. H. GARLAND, M.B., San Francisco 


O 


(( STl-:iTIS FIBROSA” is the term 
ajiplied to tlie patliolof^ic process 
observed in a group of bone dis- 
eases Avhich appe.ar at dissimilar age jieriods 
and present extremely variable clinical and 
roentgenologic manifestations.^ Present- 
ing itself in youth as a strictly localized 
bone cyst — benign and tending to heal after 
curetting — it is common enough and its 
clinical course well known. Paget’s dis- 
ease, occurring later in life, involving much 
of the skeleton, presenting little or no ten- 
dency to recovery, yet having a microscopic 
appearance similar to, if not identical with, 
that of a bone cyst, is also a well recog- 
nized phenomenon. 

An apparently identical process limited to 
one bone, but involving that bone through- 
out its entire extent, is less commonly ob- 
served; however, some fifty cases had been 
collected from the literature in 1928" and, 
without doubt, many more cases have been 
seen but not reported. 

We have had an opportunity to observe 
a lesion which we believe to be still less 
common, a process resembling that of 
Paget’s disease, both roentgenologically and 
microscopically, but )^et limited not only to 
one bone but to one area of one bone (Case 
1, Figs. 1, 2, 3, 8). A biopsy was per- 
formed, establishing the pathologic nature 
of the lesion. It has been possible to fol- 
low the course of the disease over a period 
of more than two and one-half years. Dur- 
ing that time successive X-ray examinations 
have shown a gradual extension along the 
shaft of the bone at the rate of a little less 


*An extensive discussion of the pathology of osteitis fibre 
sa and of its possible relation to giant-cell tumor will b 
found in an article by Geschickter, C. F,, Copeland M M 
and Bloodgood, J. C.: Arch. Surg., August, 1929, x’lX,’ 169 
A brief discussion of the classification of the various clini 
cal manifestations and roentgen variations has been pub 
hshed by one of us (L. H. G.), Am. Jour. Roentgenol am 
Rad. Ther., December, 1929, XXII, 517. am 

"-GoldsUin, H. I., and Goldstein,’ H. Z.: Mono-osteitii 
IlT Clin., September, 1928 


than 1 cm. a year. No bowing deformity 
has yet been observed and no other bones 
are involved, liut the suggestion is certainly 
very strong that this case represents an 
early stage of a condition which will later 
manifest itself as Paget’s disease of the en- 
tire femur, if not of other bones as well. 

Case 2 represents the not uncommon 
form of osteitis fibrosa, occurring as a well 
localized lesion in a young individual, and 
giA’ing rise to a roentgen appearance sug- 
gesting multilocular bone cavities. It is in- 
cluded in this report for comparison with 
Case 1, inasmuch as the microscopic sec- 
tions were also made and the case was fol- 
lowed by roentgen examinations over a 
period of nearly two years. 

Case 1. — The patient, a railroad conduc- 
tor, aged 46. was first seen in November, 
1927, with hydrops of the right knee, fol- 
lowing a minor twist which he received in 
alighting from a moving train one month 
previously. No deformity was noted clin- 
ically (except that due to synovial effu- 
sion). He had been unaware that his knee 
was not normal ' before, the minor injury 
mentioned. X-rays films taken at this time 
(Fig. 1) show, at the lower end of the fe- 
mur, involving the shaft and extending 
doAvn to the articular surface, a well cir- 
cumscribed area of irregular rarefaction, 
with many coarse trabeculie tending, in gen- 
eral, to be parallel with the shaft, and a 
slight lateral expansion of the cortex, but 
no destruction. 

A clinical diagnosis of osteitis fibrosa Avas 
made but the possibility of some other le- 
sion (c.g., chondroma or eA'^en less benign 
neoplasm) Avas considered, and a biopsy 
Avas performed. A cortex of not abnormal 
appearance Avas encountered, beneath Avhich 
was a finel}^ lamellar structure, presenting 
moderate bleeding and absence of fat. The 
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I ig 1 ilcf-j Ca'c 1, \oi 21, 1927 Kocntgcno- 
gram snowing an cxtcnsuc area oi irregular rare- 
taction invoUing the lower tourth ot the right fe- 
mur the lesion imohes the shatt and distal end 
ot the icmur down to the articular suriace Mam 
coarse trahcMte arc scattered throughout the rare- 
fied area The-e tend, n general, to lie parallel to 
the hone shan There is a slight evpansion of the 
cortex, without destruction Films of the remain- 
der ot the skeleton arc negatne Roentgen Diagno- 
sis Osteitis fibrosa localisata, heperostotic Une 
Uii.va/ Diaqioiti Benign Ic-ion, osteitis fibrosa 
(') rati.ologic Diagnosis Osteitis fibro'a 
Fig 2 (nrddic) Case], Ian 19 1929 Roentgeno- 


microscopic appearance is shown in Figure 
8. in which the bone spicules are surrounded 
by dense layers of osteoblasts, the area be- 
tween the spicules being occupied by tlie 
characteristic loose fibrous tissue of osteitis 
fibrosa. Healing of the biopsy wound was 
prompt, and after three weeks’ rest in bed. 
the hydrops of the knee had completely sub- 
sided. The patient was allowed to return at 
first to light work and later to his regular 
occupation as a freight-train conductor, and 
has remained free from symptoms to date 
(three years). 

X-ray films taken fourteen months after 
the biopsy (Fig. 2) show an extension of 
the process about 1 cm. farther up the shaft, 
and films taken two years and nine montlis 
from the date of the first obseiwation, show 
an extension of about 2 cm., the extension 
being at the rate of a little less than 1 cm a 
year. All of the films A\ere taken with tlie 
same technic, on the same apparatus, and 
uere checked by measurements between 
fixed points on the bone in each, so that we 
believe the estimation of the extensioji as 
stated is accurate. 

Case 2, — ^The patient.^ a housewife, aged 
24. first noticed a swelling and soreness at 
the middle of the left shin. fiAe montlis be- 
fore admission to the hospital. There had 
been no pain independent of pressure over 
the lesion and no signs of acute inflamma- 
tion ; no histoiw' of injur}' was obtained. 
Her past histor}' contained nothing of spe- 
cial interest and her famih* histor}' was not 
remarkable, except that one brother died 
at the age of 12 of tuberculosis of the spine. 

^Patient of T)r Stanlei to we are indebted 

for pe-mi-.ion to report 

Captions lontinucd 

gram showing the condition lourteen months later. 
The lesion is a little more extensive, its limit being 
about 1 cm farther up the shatt. Otherwise there 
IS no change _ 

Fig. 3 (bottom) Case 1, .\ug 11, 1930 Roent- 
genogram show ing the condition nineteen months 
later (2 jears and 9 months after Figure 1). There 
IS a little more trabecular thickening along the cor- 
tex. but no other change is noted, except that the 
upper limit is now about 2 cm farther up the shatt 
than at the time of the first examination 
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Fig 4 (top) Case 2, July 9, 1928. Roentgenogram 
showing an irregular “cystic" area of rarefaction, 
involving the shaft of the left tibia at the junction 
of the middle and lower thirds. There is a moderate 
expansion of the shaft anteriorly and laterally' but 
no destruction of the cortex. The bony trabeculae, 
proximal to the main portion of the lesion, arc 
coarser than normal. Roentgen Diagnosis: Osteitis 
fibrosa locaiisata, probably porotic type. CUnical Di- 
agnow: Benign Icsion—bone cyst. Pathologic Di- 
agnosis-: Osteitis fibrosa. 

Fig S (middle). Case 2, May 24, 1929, Films 



Fig. 7. Case 2, Dec. 15, 1930, Roentgenogram 
showing condition thirteen months later. There is 
a further filling in of the operative defect, with resto- 
ration of the normal contour of the tibia. No fur- 
ther extension of the lesion. Note the absence of 
expansion anteriorly, seen in the first film. 

The general physical examination disclosed 
nothing of note, except large chronically in- 
fected tonsils. At about the mid-point of 
the anterior surface of the left tibia there 
was a large, hard protuberance, 3X4 cm. 
in extent, the surface smooth and the out- 
line shading off gradually to the norma! 
bone surface. The Wassermann reaction 
was negative. 

The X-ray films taken at this time are 
shown in Figure 4. The lamellre of in- 
creased density, paralleling the shaft of the 
bone (cf. Case 1), are also evident here, 
but to a less degree, and, in addition, there 
is seen the usual appearance presented by 
osteitis fibrosa in youth — the formation of 
cavit)’’-like areas (cysts) in the bone. 


Captions continued 

taken appro.ximatcly eight months after the opera- 
tion. There is a post-operative defect along the an- 
terior third of the bone; the tibia is apparently 
about 5 mm. wider than in the first film. There is a 
linear area of rarefaction across the middle of the 
lesion — umbaiicndc zone (?). 

Fig. 6 (bo*tom). Case 2, Nov. 6, 1929. Roentgeno- 
gram showing the condition six months later. There 
is a filling in of the operative defect anteriorly, 
and possibly a slight diminution of the width of 
the tibia at the level of the center of the lesion. Note 
the apparent recalcification of the most laterally 
placed rarefied area. 
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tig. 1 (top). Case 1, Nov. 21, 1927. Roentgeno- 
gram showing an extensive area of irregular rare- 
faction involving the lower fourth of the right fe- 
mur; the lesion involves the shaft and distal enc 
of the femur down to the articular surface Mam 
coarse trabecula; arc scattered throughout the rare- 
fied area. These tend, m general, to lie parallel tc 
the bone shaft. There is a slight expansion of the 
cortex, without destruction Films of the remain- 
der of the skeleton are negative. Roentgen Diaano- 
iif.‘ . Osteitis fibrosa localisata, hyperostotic type 
Chntcal Diagnosis: Benign lesion, osteitis fibrost 
(?). Pathologic Diagnosis: Osteitis fibrosa. 

Fig 2 (middle) Case 1, Jan 19, 1929. Roentgeno- 


microscopic appearance is shown in Figure 
8, in which the bone spicules are surrounded 
by dense layers of osteoblasts, the area be- 
tween the spicules being occupied by the 
characteristic loose fibrous tissue of osteitis 
fibrosa. Flealing of the biopsy wound was 
prompt, and after three weeks’ rest in bed, 
the hydrops of the knee had completely sub- 
sided. The patient was allowed to return at 
first to light work and later to his regular 
occupation as a freight-train conductor, and 
has remained free from symptoms to date 
(three years). 

X-ray films taken fourteen months after 
the biopsy (Fig. 2) show an extension of 
the process about 1 cm. farther up the shaft, 
and films taken two years and nine months 
from the date of the first observation, show 
an extension of about 2 cm., the extension 
being at the rate of a little less than 1 cm. a 
year. All of the films were taken with the 
same technic, on the same apparatus, and 
were checked by measurements between 
fixed points on the bone in each, so that we 
believe the estimation of the e.xtension as 
stated is accurate. 

Case 2. — The patient,® a housewife, aged 
24, first noticed a swelling and soreness at 
the middle of the left shin, five months be- 
fore admission to the hospital. There had 
been no pain independent of pressure over 
the lesion and no signs of acute inflamma- 
tion; no histoiy of injury was obtained. 
Her past history contained nothing of spe- 
cial interest and her family history was not 
remarkable, except that one brother died 
at the age of 12 of tuberculosis of the spine. 

^Patient of Dr. Stanley Jfentzer, to whom we are indebted 
for permission to report. 

Captions continued 

gram showing the condition fourteen months later. 
The lesion is a little more extensive, its limit being 
about 1 cm. farther up the shaft. Otherwise there 
is no change. _ 

Fig. 3 (bottom). Case 1, Aug. 11, 1930. Roent- 
genogram showing the condition nineteen nmnths 
later (2 years and 9 months after Figure 1). There 
is a little more trabecular thickening along the cor- 
tex but no other change is noted, except that tM 
upper limit is now about 2 cm. farther up the shat 
than at the time of the first examination. 



]?ONK CYSTS 

By ALEXANDKR R COLVIN, AI.D. Si P\ui. Minnpsoia 


I N the cHn'ereiiti:il dinj^no.si'; of the pnth- 
olofjic coiulitinns :ifi‘eclini^ organs or tis- 
sues, there is often one condition around 
whicli center most of the difficulties of the 
problem. In the mammary gland, cystic 
mastitis or fihro-epithclial degeneration, hc- 
cause of its clinical varieties and unknown 
possibilities, seems to occupy this position. 
In bone, osteitis fibrosa, occupying a mid- 
position between neoplasm and inflamma- 
tion. causes, at times, a good deal of con- 
fusion. Because of the frer[uent presence 
of cyst formation in this disease, perhaps 
the subject of bone cy.st formation has been 
associated more often in our minds with 
osteitis fibrosa than with any other one 
pathologic condition of bone. It is impor- 
tant. however, to rememher when we are 
facing the problem of differential diagnosis 
the various conditions of bone in which 
cyst formation occurs. 

(1) As degeneration product of a solid 
tumor, 

(2) As a parasitic c)'st, 

(3) As the end-product of an infectious 
osteomyelitis, 

(4) As the product of rarefying pro- 
cess in bone, c.g., arthritis deformans, in 
osteoporosis, and in osteomalacia, 

(5) Rickets, 

(6) Callus cysts, 

(7) Osteitis fibrosa. 

After a consideration of all of these 
causes of bone cyst, there remains the gen- 
uine simple bone cyst, which, perhaps, has 
nothing to do with any of the conditions 
named. This simple cyst is found most 
frequently in youth; is usually a single caA’’- 
ity, although at times divided by septa; has 
a smooth wall provided with a definite 
limiting membrane, and contains a yellow- 
ish, slimy, and occasionally a blood-tinged 
fluid. It is most frequently found in the 



Fig. 1. Roentgenogram of a bone cyst in the 
upper end of the ulna in a girl 5 years of age, fol- 
lowing an injury (Path No 9,025). 


metaphyseal region of the shaft of the long 
bones. A cyst conforming to this descrip- 
tion is ahvays a benign lesion. 

The following case, seen clinically over a 
period of twenty-five years, can fairly be 
classified as a genuine simple bone cyst. 
The patient, a girl of 5 years, gave a his- 
tory of injury, with an immediate swelling 
which gradually increased in size. This 
history, however, could be interpreted in 
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Figs. 2- A and 2-F. Roentgenogram of the same lesion t\\ ent j'-five years later. Figure 2- A shows 
the healed lesion and Figure 2-5 shows the normal unaffected arm for eomparison. 


two ways, either as an etiologic factor, or — 
and this seemed more likel)^ — an injury to 
an existing condition. She presented a 
swelling of the upper end of the ulna, which 
was neither painful nor tender. Pressure 
over this area resulted in a parchment 
crackling, characteristic of bodies with thin, 
more or less elastic walls, such as is felt 
most clearly on indenting a tennis ball. 
When this was first seen it presented an 
appearance as shown in Figure 1. For a 
time there was a steady increase in size and 
then a gradual decrease, extending over a 
period of years, until, at the present writ- 
ing, there is a barely perceptible difference 
in the ulna of the two forearms. The 
radiograph, however, reveals that the bone 
at the site of the cyst is still very slightly 
larger than the opposite one (Figs. 2-A and 
2-B), the trabecular markings somewhat 
coarser, and an area about the size of a 
small pea, which resembles a small cavity, 
is seen. 


Tietze, after his review of our knowledge 
of bone cysts in Ergehnissc dcr Chiritrgie 
und Ortiwpddic, in 1911, states that we can 
easier say all that a bone cyst is not, than 
we can say what its significance really is. 

The observation of the outcome of this 
case confirms, as to its character, in a very 
positive manner, the opinions expressed 
years ago; for instance, Mikulicz said, in 
1904, that it was always a benign process, 
basing this opinion upon the fact that it 
never metastasized and that after sponta- 
neous fracture, which frequently occurs in 
bone cysts, callus formation and consolida- 
tion always take place. The writer can 
confirm this observation from several ex- 
periences. The disappearance of the cyst 
being reported, of course, confirms in posi- 
tive manner of Mikulicz’s opinion. 

The somewhat rapid evolution of the 
process in this case would, of course, seem 
to exclude all of the causes given for the 
formation of cvsts in bone. It is, for m- 
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stance, itnlikely that any tumor which has 
attained a certain size at the age of five, 
would grow and degenerate and begin to 
heal and disapj)ear within a few years as 
this one did. loir the same reason, osteitis 
fihrosa could not have anything to do with 
this genuine .Minple cyst. 

In osteitis fibrosa the cysts, when ])re.senl. 
arc not the dominating features of the dis- 
ease. hut are. as it were, a by-product of 
the disease. The description of the clin- 
ical ])athology of osteitis reads and looks 
more like a combination of inflammation 
and tumor formation than it docs a primary 
cystic disease. 

Inasmuch as the only study of the case 
which is the subject of this report was clin- 
ical and radiographic, nothing can really he 
added to our knowledge of the subject, ex- 
cept that a .simple bone cyst in a child can 
in time spontaneously disappear and remain 
cured over a period of twentj'-five years. 
Surgery was refused in this case by the 
parents, and. in consequence, the observa- 
tions referred to were possible. Inasmuch 
as the case was almost .symptomless, the en- 
largement in the contour of the bone was 
the first thing to be noticed ; the physical 
signs were also characteristic — i.c., the egg- 
shaped enlargement and the crackling in- 
dentability. When the case first came un- 
der consideration the differential diagnosis 
from the various lesions enumerated in 
which cystic formation is only a part of the 
clinical patholog}-, seemed a matter of 
course. 

The only other condition which I have 
seen in which the physical signs' were the 
same, was cyst formation in the upper and 
lower jaw, one a follicular cyst and the 
other an adamantinoma, with cyst forma- 
tion. The latter case well illustrates the 
necessity of studying the surrounding tis- 
sues in the operative exploration or treat- 
ment of bone cysts, for the recurrence of 
the cyst after operation in the adamanti- 
noma case led finally to the finding of the 


tumor tissue in the case of the cy.st forma- 
tion. 

It is, of course, questionable whether or 
not the course pursued in this cyst of the 
ulna is often justifiable for the reason that 
radiographic study, while often convincing, 
is not always so. It must be emphasized 
that in the radiographic study it is neces- 
sary to view the radiograph with the mind 
actually considering the possible surgical 
pathology in each case, and even when this 
is done, it is perhaps easier to say from the 
radiograph that we are not dealing with a 
simple bone cyst than to say that- we are 
dealing with one. The radiograph at least 
will enable us to reduce the number of 
possibilities, and the typical shape, the 
thinned-out cortical bone, and the absence 
of periosteal thickening will enable us to 
express an opinion of great probability. 
The form is not always regular in en- 
chondroma and sarcoma, the latter perforat- 
ing the bone comparatively earl)q but in 
giant-cell tumors it may never perforate. 

In bone abscess, tbe encapsulating bone is 
dense and thickened; this is also true of 
bone gumma. The isolated masses of oste- 
itis fibrosa are not always to be differen- 
tiated, and surgical exploration is usually 
necessary to establish a diagnosis. On ex- 
ploration, the thin walls of the cyst, with 
the clear lining membrane and the compara- 
tively clear fluid, will be quite evident. If 
one will keep in mind the number and 
variety of conditions in which bone cysts, 
in the broad sense, are found, and on ex- 
ploration will note the character of the sur- 
rounding tissue, and, lastly, the microscopic 
character of the tissue, a diagnosis of the 
condition causing the cyst can usually be 
made. 

For a wide and enlightening stucty of 
these various conditions, the work of Joseph 
C. Bloodgood, as given in his article on 
“Benign Bone Cysts, Osteitis Fibrosa, 
Giant-cell Sarcoma, and Bone Aneurysm of 
the Long Pipe Bones,” in Annals of Snr- 
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gery, August, 1910, LII, 145, and the re- Chirurgic and Orthopddie, 1911, 11, 32, are 
view of Alexander Tietze in Ergchnisse der worth while reading. 


The Requirements of the Clinician from 
the Radiologist and Vice Versa. G. B. Bat- 
ten. British Jour. Radiol., June, 1930, III, 
No. 30, p. 259. 

The author believes that the requirements, 
in general, of clinicians from I'adiologists 
should be the same as from all other special- 
ists, and, conversely, the radiologist ma}^ ask 
of the clinician any information which ma}' 
help to elucidate the problem necessary for a 
correct diagnosis. Naturall}'', such pertinent 
information might be quite different from that 
needed by the bacteriologist or any other medi- 
cal consultant. Only rarely is a clinical con- 
sultation requested and all information with- 
held for the good of the patient, and, similar- 
ly, in the best interests of the patient, such 
cases sent for roentgenological consultation 
must be equally infrequent. 

The author explains the situation of the ra- 
diological personnel of England, there being 


the pure roentgen specialists in London and 
larger hospital towns, but also a large group 
in the suburbs and small towns of general 
practitioner radiologists. The relations be- 
tween the latter group and the clinician group 
are distinctly more difficult, and the most ethi- 
cal dealings with both patients and clinical col- 
leagues are necessary in such instances. The 
tendenc}' of many younger clinicians to refer 
cases immediately for roentgen study before 
utilizing the simple means of physical exami- 
nation is deplored, and ever}'- case should have 
something of a provisional diagnosis made 
before the X-ray study is attempted. The 
roentgenologist should then, for his part, re- 
port his conclusions, together with all findings 
upon which such conclusions are based, in 
every case attempting to avoid the vague 
without being too dogmatic. 

J. E. Habbe, M.D. 



THE '1’R1-:A'J'MEN1' of advanced CANCE]^ of the breast 

By \VlLLIAJ,r R MacFKR ^f.D., Niw York 


F or the purpohe.s of definition in this 
discussion, advanced cancer of the 
Ijreast is to l)e thontjht of as cancer 
which, because of its local or general devel- 
opment, has reached such a state as to offer 
no reasonable hope of cure. Treatment of 
such cancer thus becomes a question of pal- 
liation. In undertaking palliative treat- 
ment, however, we .diould consider very 
earnestly the best means of obtaininji; that 
end. The ideal, of course, is to procure the 
greatc.st pos^ilde comfort and sense of well- 
being to the individual for the greatest pos- 
sible length of time. 'J'here is always the 
urge to "do .something,” but unless th,at 
urge is translated into well considered ac- 
tion, we may he chagrined to find that the 
state produced is worse than that which we 
have attempted to relieve. The effort may 
not give relief commensurate with the dis- 
comfort incident to the measures carried 
out. 

It is obvious that few rules can be for- 
mulated which are applicable to all or even 
most of the cases. In certain cases, patho- 
logic grading, suggested by Broders (1), 
and applied to mammary cancer by Green- 
ough (2), and clinical grading introduced 
by Lee and Stubenbord (3), ma)^ be useful. 
The individual case, however, is largely an 
individual problem which must be consid- 
ered from many angles. The mental and 
emotional qualities of the patient, for ex- 
ample, should enter into the appraisal. Ex- 
ternal ulceration may be abhorrent to one 
patient while another may be concerned al- 
most entirely with painful manifestations of 
the disease. In general, the plan of treat- 
ment must depend upon the actual physi- 
cal state and upon the patient’s reaction to 
that condition. Treatment will, further, be 
determined by the therapeutic agencies 
a'v^ailable and by the efficiency to be expect- 
ed in their application. 



Fig. 1. Case 1 (August 15, 1928). Appearance be- 
fore operation, showing extensive ulceration, with 
destruction of the nipple. 


Erythema . — Erythema of the skin, over- 
lying the tumor and spreading beyond its 
borders, is a bad prognostic sign. It usual- 
ly means that diffusion has occurred and 
that carcinomatous thrombi occupy the sub- 
cutaneous venules and lymph spaces. Re- 
mote metastases are verj^ probable. If 
these are not in evidence, radical mastec- 
toni)^, with wide excision of skin, offers a 
remote but the only chance of cure. If not 
done, ulceration is likely to occur before the 
patient succumbs to other manifestations of 
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Fig. 4. Case 2 (October 9, 1930). Roentgenogram 
showing extensive involvement of the lumbar spine 
and pelvis. The patient was walking and free from 
symptoms after two months of intensive X-ray 
therapy. 

well for more than two years after opera- 
tion for metastasis in the supraclavicular 
nodes. At the time of operation, it was pos- 
sible only with the greatest difficulty to 
separate the nodes from the subclavian vein. 
X-ray treatment of supraclavicular metas- 
tases is not always satisfactory, because of 
scar formation involving the brachial plex- 
us. In elderly patients, however, radiation 
is perhaps preferable to surgery. 

Thoracic Metastases . — These are seen 
most often as post-operative recurrences, 
but may appear before the local breast tu- 
mor seems far advanced. When the medi- 
astinal nodes become extensivel)'^ involved, 
partial tracheal obstruction may supervene 
to harass the patient. Radiation in such 
cases is seldom beneficial for more than a 
few months and is attended with some dan- 
ger. Sufficient additional swelling may rare- 
ly be brought about to produce complete ob- 


struction. In cases of pleural metastases, 
however, considerable relief may be ob- 
tained b)’- radiation. It is often effective in 
controlling pain and in diminishing the 
tendency toward pleural effusion. When 
effusion actually exists, aspiration, repeated 
as often as necessary, affords great relief. 
Handley (7) has advocated the parasternal 
implantation of radium as a means of pre- 
venting mediastinal metastases, but the val- 
ue of the procedure seems doubtful. 

Abdominal Metastases . — Peritoneal inva- 
sion, with the production of ascites, is per- 
haps the most common abdominal manifes- 
tation of metastatic carcinoma of the breast. 
Im^olvement of the liver, according to Mc- 
Whorter and Cloud (8), occurs more often 
than involvement of the lungs, the figures 
gh^en being 34 and 22 per cent, respective- 
ly. When it does occur it is late in produc- 
ing symptoms, and much depends upon the 
exact location of the nodules. Carcinoma- 
tous tumors of the ovary, appearing sec- 
ondary to breast cancer, as a sort of Kru- 
kenberg tumor, have been rare!)'’ observed. 
They usually give little in the way of early 
symptoms and are most often discovered 
after abdominal metastases have become 
general. Against such we are practically 
helpless. Radiation is sometimes effective 
but frequently fails to retard the disease 
to an appreciable extent. If high dosage is 
attempted, nausea and prostration may 
cause discomfort out of proportion to the 
relief obtained. 

Repeated tapping is very helpful in re- 
lieving the distress incident to the accumu- 
lation of ascitic fluid. The danger of per- 
forating the intestines with the trocar is 
less than it would seem, even when there 
are palpable intra-abdominal carcinomatous 
masses. 

Bone Metastases . — Except for direct e.x- 
tension to the ribs, Carnett and Howell (9) 
give the order of frequency of bone metas- 
tases in breast cancer as : homolateral 
shoulder girdle, third to sixth thoracic verte- 
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bra. upper lumbar vcrlebne, the pelvic 
bonej-, and the lower cervic.al vertebne. 
This order is somewhat at variance with 
that ,(,dven by Lenz and Frcid (10), ar- 
rived at by a slightly dilTerent method of 
observation. The patient may be made help- 
less by bone de.struction, pathologic frac- 
ture at any important site, or by pain. De- 
struction of the vertebral bodies, with re- 
sulting deformity and prc.ssurc on nerve 
roots, may cause incessant and e.xcruciating 
pain. Involvement of the skull may be e.\- 
tremc without the production of notable 
symptoms. 

In metastases to bone, radiotherapy fre- 
quently gives most gratifying results. Some 
cases show at least temporary arrest of the 
process, and certain others .Hiow definite re- 
gression of the disease. Another group of 
cases experiences partial or complete relief 
from pain, even though repeated radio- 
graphs show no improvement as to the prog- 
ress of the disease (sec Case 2, Figs. 3, 4. 
and 5). Pathologic fractures sometimes 
heal spontaneously (11) and sometimes 
until radiation, if not too heavily radiated. 

Mefastascs to the Central Nervous Sys- 
tem . — According to Lenz and Freid (10), 
this complication occurs in about one-fifth 
of the late cases. Sixty-eight of the cases 
diagnosed as spinal cord invoh'ement had 
corresponding skull and vertebral metasta- 
ses. This suggests that epidural metastatic 
growths, rather than actual implantations in 
the central nervous system, may be respon- 
sible for most of the central neurological 
symptoms. In some of the spinal cord 
cases, radiation is effective in the relief of 
pain, and occasionally it retards growth to 
some extent. Radiation of the skull, how- 
ever, is generally unsatisfactory. It brings 
little relief and patients object to haidng the 
hair fall out. 

ILLUSTRATIVE CASES 

Case 1 (68,047). — A female, white, 

sixty-four years of age, was admitted to St. 
Luke’s Hospital, August 14, 1928. 


r 



k. . ' ^ 

Fig. 5. Case 2 (November 13, 1930). Roentgeno- 
gram showing involvement of the skull. At this time 
the fiatient had no headache or other symptoms ref- 
erable to the central nervous system. No radiation 
has been given to the skull. 

History . — A lump in the right breast was 
first observed two and one-half years pre- 
viously, and was permitted to grow undis- 
turbed until six months before admission, 
when the odor from an ulceration attracted 
the attention of the patient’s sister. 

Examination . — An area of ulceration, 9 
cm. in diameter, surrounds and includes the 
nipple area. Underlying the ulcer is a 
hard, irregular mass about 20 cm. in diam- 
eter. The right axillary lymph nodes are 
large and hard. 

Operation . — On August 17, 1928, under 
colonic ether anesthesia, a radical mastecto- 
my, with a Thiersch skin graft, was per- 
formed, including a wide area of skin be- 
yond the ulcer. 

Pathological Report. — Diffuse, cellular 
carcinoma of the breast and axillary lymph 
nodes. 

Result . — A few small skin nodules ap- 
peared ten months after the operation. 
These disappeared under X-ray therapy 



692 


RADIOLOGY 



Fig. 6 (November 22, 1928). This patient was 
operated upon iMarch 9, 1927, for cancer of the 
breast, with extensive axillar 3 ' node involvement. 
At the time of operation it was necessarj' to resect 
a portion of the axillarj’ vein in order to remove 
all of the gross metastatic tumor. No more than 
the usual swelling resulted and there was no cir- 
culatory disturbance. 

The patient lived without subjective symp- 
toms until March 13, 1930 (nineteen 
months), when she died suddenly, the cause 
of death being unknown; no autops}' was 
performed. 

Case 2 (83,059). — A female, white, 
forty-eight years of age, was admitted to 
St. Luke’s Hospital, September 8, 1930. 

History . — An incomplete operation for 
carcinoma of the upper outer quadrant of 
the breast was performed one year previous- 
ly in another hospital, with a local recur- 
rence three months later. The patient com- 
plained of excruciating pain in the left hip, 
radiating down the left thigh, for four 
months, and, with her strength gradualty 
failing, she is now practically bed-fast. 

Examination . — The patient’s complexion 
is pasty, and she appears ill. There is a 
hard mass about 6 cm. in diameter under- 
lying the scar at the site of operation. It is 
fixed to the skin and to the chest wall. The 
right axillan' nodes are large and hard, but 
not fixed. Alarked tenderness is present in 


the left gluteal region and along the pos- 
terior surface of the left thigh. 

X-ray Reports . — There is extensive bone 
involvement of the lumbar spine and left 
ilium. The first and second lumbar verte- 
brae show extensive destruction (Septem- 
ber 9, 1930). 

There is a pathologic fracture of the left 
clavicle at the junction of the middle and 
outer third (October 9, 1930). 

The condition of the spine and pelvis is 
unchanged. Foci of involvement are seen 
in the left humerus, left radius and ulna, 
and in the upper thirds of both femurs. 
The skull (Fig. 5) shows marked invasion 
(November 13, 1930). 

Treatment . — The patient received inten- 
sive deep X-ray therapy under the super- 
vision of Dr. Francis Carter Wood, from 
September 12, 1930, to the present time. 

Result . — She was able to leave the hos- 
pital on December 10, 1930, walking with*- 
out difficulty and free from pain. When 
last seen, January 11, 1931, she was still 
practically free from symptoms. How- 
ever, there were many large, fixed nodules 
in her scalp. 

SUMMARY 

The treatment of hopeless cancer of the 
breast is in any case a discouraging task. 
It is one, however, which should not be 
evaded. The morale of the patient is much 
more likely to be preserved if she does not 
feel that she is being deserted by her phy- 
sician. Much can be done to encourage the 
sufferer and to alleviate discomfort. 

Surger}’- and radiation constitute prac- 
tically our whole equipment in actually com- 
bating the disease. W'ith the marked prog- 
ress in radiotherapy, there has been a ten- 
denc}'^ to overlook the value of surger)^ It 
has a definite place in the palliative treat- 
ment as well as in the cure of cancer. 
Jackson and Minot (12) have pointed out 
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niaJiY ways in which purely medical treat- 
ment may add to the comfort and [general 
wcllbeinti of the cancer patient. 
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PAGET’S DISEASE OF THE BONE 

By HARVEY SMITH, !M.D., Hakriscurg, Pennsylvania 


P AGET’S osteitis deformans is usually 
described as a “chronic, slowly progres- 
sive disease invohdng one or more 
bones of the body and causing certain struc- 
tural changes which result in an increase of 
size and thickness.” When the diseased bone 
happens to be the tibia or femur, changes in 
contour, curvatures, and pathologic fractures 
are not infrequent. As a basis for this dis- 
cussion of some of tire clinical aspects of this 
disease, I shall briefly report three such cases. 

Case 1. P. W., a male, aged 52, was ad- 
mitted to the Harrisburg Hospital September 
15, 1924, with fracture of the right leg. 
While playing tennis he felt a “snap” in the 
leg, following which there was not much 
pain, but he was unable to walk. The X-ray 
films showed a fracture of the upper third 
of the right tibia, the parts in good position. 
The films also showed a cystic condition of 
the upper two-thirds of the tibia, with much 
thickening and bone proliferation, and arch- 
ing and bowing of the tibia. The X-ray 
diagnosis was pathologic fracture and 
Paget’s disease. No other bones were in- 
volved. 

There had been a gradual increase in the 
size of this leg, associated with some pain, 
for four years prior to the fracture. Other- 
wise the man’s general health was excellent. 
The Wassermann was negative. 

About three months after the accident the 
patient was referred to Dr. Bloodgood for 
an opinion as to subsequent management, 
because of the delayed union, probable non- 
union, and possible malignancy. Dr. Blood- 
good showed films of this case during one 
of his morning sessions, and told his hear- 
ers why he advised amputation of the leg. 

Paget, in his original paper, noted the 
association of bone malignancy with osteitis 
deformans. Codman, in his recent investi- 
gation of bone tumors, found that 14 per 


cent of all cases of Paget’s disease die of 
osteogenic sarcoma. A still more recent re- 
port from the Bone Registry of the Amer- 
ican College of Surgeons says that 5 per 
cent of osseous sarcomas begin in bones in- 
volved in the type of pathology under dis- 
cussion. If we are to believe these statis- 
tical reports, the occurrence of bone sar- 
coma in cases of osteitis deformans is more 
than a coincidence. 

Case 2. G. T., a male, aged 52, was ad- 
mitted to the Harrisburg Hospital February 
9, 1929, with a history of a fall down sev- 
eral steps and an injury to tire right hip. 
X-ra}’^ films showed an oblique fracture of 
the upper end of the shaft of the femur, 
with shortening and poor approximation of 
the fragments. The femur above and be- 
low the fracture had the mottled cystic ap- 
pearance of Paget’s. No other bones were 
involved, and the Wassermann was nega- 
tive. There had been no previous symp- 
toms except pain in the right knee for sev- 
eral months before the accident. The pa- 
tient was treated as though his was an ordi- 
nar}^ fracture, union took place, with much 
callus, in three months. The man walked 
with a cane in eight months, and is appar- 
ently well at the present time. 

Case 3. C. A., a male, aged 59, was ad- 
mitted to the Harrisburg Hospital, March 
2, 1929, with pathologic fracture of the left 
leg. He had twisted his leg while opening 
a door. The X-ray examination showed a 
transverse fracture one inch below the inner 
trochanter, outward bowing of the femur, 
and increased thickening and density of the 
upper two-thirds of the femur. There was 
no X-ray evidence of Paget's in the right 
femur, the skull, or the vertebrae. For a year 
the patient had noticed an outward bowing 
of the femur, and pain in the left knee. 
Excessive callus accompanied union in the 
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Fig. 1. I’atlingnonioiitc cranial lioiic cliangcs in 
Paget's (Iisca.se. Xolc the thick fiilel) iiornns outer 
talile, coxered hv small hone lUKhiles. (X-ray e.\am- 
ination hy Dr. Rit/man.) 


bone in six inontlis. and the man walked in 
twelve monlh.^. 

The diajrnosis of Paget’s in these three 
cases was made from the X-ray films after 
fractures following slight injuries. Like all 
patients with this disease, there was an ab- 
sence of definite characteristic symptoms in 
the early stages. Pain was the one com- 
mon symptom, because the lesions hapijencd 
to be in the extremities. In this early stage 
there is no diagnostic clinical picture. 
Physical examination may show no cause 
for the complaints, and months may pass 
before the X-rav examination shows bone 
changes. Some cases are free from all sub- 
jective symptoms and note only the slow, 
gradual increase in size of the bone. This 
explains why an early positive diagnosis is 
difficult, and often not made at all. In the 
cases reported, there were no secondar)'^ 
anemias and the Wassermanns were nega- 
tive. The relationship of syphilis and oste- 
itis deformans has been a freely discussed 
question, and it is generall}^ believed their 
association is incidental and in no wav re- 
lated. There was no blood chemistry done 
in these cases. In a recent review of 


1 twent\--onc cases this phase was discussed 
by Borlz, of Philadelphia, and he was not 
able to demonstrate any constant findings. 
The clinical diagnosis is comparatively 



Fig. 2. Tlie irregular lliickcning of the long bones 
in Paget’s disease. X^ote the anterior bowing anci 
multiple hone cysts. (X-ray examination by Dr. 
Ritzman.) 


easy when there is cranial and multiple bone 
iiiAmlvement, with the classical structural 
changes of the later stages. These changes 
in the skull are pathognomonic and familiar 
to all — the gradual general enlargement, 
undue prominence of the frontal bones, and 
non-involvement of the face. The bone is 
several times normal thickness, without en- 
croaching upon the skull cavity. There is 
a finely porous outer table (area of rarefac- 
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P AGET’S osteitis deformans is usually 
described as a “chronic, slowly progres- 
sive disease involving one or more 
bones of the body and causing certain struc- 
tural changes which result in an increase of 
size and thickness.” When the diseased bone 
happens to be the tibia or femur, changes in 
contour, curvatures, and pathologic fractures 
are not infrequent. As a basis for this dis- 
cussion of some of the clinical aspects of this 
disease, I shall briefly report three such cases. 

Case 1. P. W., a male, aged 52, was ad- 
mitted to the Harrisburg Hospital September 
15, 1924, with fracture of the right leg. 
While playing tennis he felt a “snap” in the 
leg, following which there was not much 
pain, but he was unable to walk. The X-ray 
films showed a fracture of the upper third 
of the right tibia, the parts in good position. 
The films also showed a c}’-stic condition of 
the upper two-thirds of the tibia, with much 
thickening and bone proliferation, and arch- 
ing and bowing of the tibia. The X-ray 
diagnosis was pathologic fracture and 
Paget’s disease. No other bones were in- 
volved. 

There had been a gradual increase in the 
size of this leg, associated Avith some pain, 
for four years prior to the fracture. Other- 
wise the man’s general health was excellent. 
The W assermann was negative. 

About three months after the accident the 
patient was referred to Dr. Bloodgood for 
an opinion as to subsequent management, 
because of the delayed union, probable non- 
union, and possible malignancy. Dr. Blood- 
good showed films of this case during one 
of his morning sessions, and told his hear- 
ers why he advised amputation of the leg. 

Paget, in his original paper, noted the 
association of bone malignancy with osteitis 
deformans. Codman, in his recent investi- 
gation of bone tumors, found that 14 per 


cent of all cases of Paget’s disease die of 
osteogenic sarcoma. A still more recent re- 
port from the Bone Registr}’- of the Amer- 
ican College of Surgeons says that 5 per 
cent of osseous sarcomas begin in bones in- 
A'olved in the type of patholog}'’ under dis- 
cussion. If we are to believe these statis- 
tical reports, the occurrence of bone sar- 
coma in cases of osteitis deformans is more 
than a coincidence. 

Case 2. G. T., a male, aged 52, was ad- 
mitted to the Harrisburg Hospital February 
9, 1929, with a history of a fall down sev- 
eral steps and an injury to the right hip. 
X-ray films showed an oblique fracture of 
the upper end of the shaft of the femur, 
with shortening and poor approximation of 
the fragments. The femur above and be- 
low the fracture had the mottled cystic ap- 
pearance of Paget’s. No other bones were 
inA'olved, and the Wassermann was nega- 
tive. There had been no previous symp- 
toms except pain in the right knee for sev- 
eral months before the accident. The pa- 
tient was treated as though his was an ordi- 
nary fracture, union took place, with much 
callus, in three months. The man Avalked 
with a cane in eight months, and is appar- 
ently well at the present time. 

Case 3. C. A., a male, aged 59, was ad- 
mitted to the Harrisburg Hospital, March 
2, 1929, with pathologic fracture of the left 
leg. He had twisted his leg while opening 
a door. The X-ray examination showed a 
transA^erse fracture one inch beloAv the inner 
trochanter, outAA^ard boAAung of the femur, 
and increased thickening and density of the 
upper tAvo-thirds of the femur. There AA^as 
no X-ray CAudence of Paget’s in the right 
femur, the skull, or the A'ertebrze. For a year 
the patient had noticed an outAvard boAving 
of the femur, and pain in the left knee. 
ExcessiA'e callus accompanied union in the 
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Fig. 1. I'atliiigiiotnoiiir cr.inial luint ciinngos in 
Pagcl’'. (liM-avi- Xoif till. iliicK limit iioniii*. oiilor 
talilc, cincrcd Ii\ vniall Iinnt iiuiliilis (X-r.i\ i \am- 
inaiion liy ])r Kityiiian.) 


bone in yix niontlic. and the man walked in 
twelve niontiis 

The diajfiiosis of Pafiel’s in tlie.se tlirec 
cases wa*; made from the X-ray films after 
fractures followini^ slight injuries. Like all 
patients with this disease, there was an ab- 
sence of definite characteristic .symptom'- in 
the early stages. Pain was the one com- 
mon symptom, because the lesions happened 
to be in the extremitie.s. In this early stage 
there is no diagnostic clinical picture. 
Physical examination may sJiow no cause 
for the complaints, and months may pass 
before the X-ray examination shows 1jone 
changes. Some cases are free from all sub- 
jective symptoms and note only the slow, 
gradual increase in size of the bone. This 
explains why an early positive diagnosis is 
difficult, and often not made at all. In the 
cases reported, there were no secondary 
anemias and the W^assermanns were nega- 
tive. The relationship of syphilis and oste- 
itis deformans has been a freely discussed 
question, and it is generally believed their 
association is incidental and in no way re- 
lated. There was no blood chemistry done 
m these cases. In a recent review of 


twentv-one cases this phase was discussed 
by Borlz. of Philadelphia, and he was not 
able to demonstrate any constant findings. 
The clinical diagnosis is comparatively 



Fig 2 'J'lic M regular thickening of the long bones 
in Paget’s disease. Note the anterior bowing and 
niultiiilc bone cysts (X-ray examination by Dr 
Ritzmaii ) 


eas}!^ when there is cranial and multiple bone 
involvement, with the classical structural 
changes of the later stages. These changes 
in the skull are pathognomonic and familiar 
to all — the gradual general enlargement, 
undue prominence of the frontal bones, and 
non-involvement of the face. The bone is 
several times normal thickness, without en- 
croaching upon the skull cavity. There is 
a finely porous outer table (area of rarefac- 
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tion) coArered Avith small nodules of bone. 
This X-ray appearance has been likened to 
the “kinky hair of the negro.” No other 
bone lesion produces this picture. 

The long bones in Paget’s disease are 
large, thick, rough, irregular, Avith anterior 
or lateral boA\dng, and contain many multi- 
ple cysts from bone absorption. When the 
vertebrHe are inA^olved there is anterior Iaoaa^- 


ing of the spine as a result of these same 
bone changes. 

The folloAAung theories haA'e been ad- 
Amnced as to etiology: (1) A chronic irri- 
tatiA^e process AA'ithin the bone (toxic infec- 
tion) ; (2) a defectNe calcium metabolism 
(parathyroid dysfunction) ; (3) heredity. 
None of these is satisfactory and none is of 
more than merely academic interest. 


A Roentgenologic Study of the Breast. 
Stafford L. Warren. Am. Jour. Roentgenol, 
and Rad. Ther., August, 1930, XXIV, 113. 

As the title indicates, this paper is pri- 
marily a roentgen study of the normal and 
pathological breast. The author describes 
a simple standardized technic which he be- 
lieAi-es Avill be absolutely diagnostic in some 
types of cases and of considerable assistance 
in others. The technical factors recom- 
mended are; 185 milliampere-seconds, 25 
inch target-film distance, Potter-Bucky dia- 
phragm, double screens, and from 50 to 60 
kiloA'olts. The opposite side is always taken 
for a comparatiA^e study, and each side is 
studied stereoscopically. 

The author describes and gXes illustra- 
tiA'^e roentgenograms of the normal breast, 
changes due to pregnancy, breast abscess, 
chronic mastitis, benign and malignant tu- 
mors. The normal breast usually has from 
5 to 8 ducts, extending from the nipple re- 
gion doAAmAA^ard to the base. The breast 
lobules stand out from the fatty masses, 
Avhich are relatiA'^ely transparent. The base 
of the breast is sharply separated from the 
pectoralis muscles by a definite line or sep- 
tum. Breast abscess shoAA^s a uniformly 


dense localized mass, together AA'ith a gen- 
eralized haziness, indicating the associated 
generalized inflammatory process. Benign 
tumors are clearly demarcated from the sur- 
rounding tissues and are usually of homo- 
geneous density. In malignant tumors 
there is a dense sheet or mass, AAuth irregular 
edges and feathery strands of dense tissue 
invading the ducts and lobules, with pucker- 
ing and distortion of these normal struc- 
tures. 

The comparatNe accuracy of the cases 
studied by the author is shoAvn by a tabulation 
in which 119 cases diagnosed by X-ray films 
Avere correct and only 8 cases incorrect; 
45 cases Avere proved by operation or 
autopsy. On the basis of the studies 
made, the author concludes that : ( a) 

stereoscopic roentgenographic study of the 
normal breast, Avhether obese or atrophic, 
conforms to the anatomical structures which 
are present; (b) abnormalities, visible in 
such films, also correspond A^ery closely to 
the gross appearance of such abnormalities; 
(c) the diagnosis from the films of the breast 
corresponds very closely to the operative 
and autopsy findings. 


J. E. Habbe, M.D. 
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I T has loiif^ been Isiiown that the comincr- 
cial X-ray tube emits practically no X- 
rays when run at a voliatfc of 10 kilo- 
volts or less. 1'he reason for this is that 
the "lass of which the tubes arc made has a 
hijrh absorptive power for the loiifi- wave 
length X-rays. If 10 kilovolts is taken as 
the limiting value fur the voltage, the .short- 
est wave length of the X-rays which arc ex- 
cited is given by the well known Duane 
formula, which is: The shortest wave 
length in Angstrom units equals 12.35 
divided by the peak A’oltagc in Icilovolts. 
This value is obviously 1.235 Angstroms. 
Longer wave lengths than this arc retained 
by the glass. 

Afany years ago, Lindemann showed that 
if a lithium borate glass was used, and the 
thickness kept low, X-r.'iys of considerably 
longer wave length would escape from the 
tube than with ordinary glass. As the 
lithium glass is difficult to handle, it is usual 
to make the tube of ordinary glass and in- 
sert a small window of lithium glass oppo- 
site the anticathode, though Bucky has de- 
signed a tube wholly composed of lithium 
borate glass. The construction of such 
tubes does not vary in principle from that 
of ordinary tubes. The anticathode is made 
of tungsten or an iron-chromium alloy and 
the electron stream is derived from a hot 
cathode as in the usual Coolidge construc- 
tion. Water cooling of the anticathode is 
usual, as it greatly increases the tube output. 
Under these circumstances, radiation from 
1 to 3 Angstroms appears in quantity out- 
side the X-ray tube, though probably at least 
50 per cent is absorbed even in the lithium 
glass window. The lithium glass is not ab- 
solutely essential. If the wall of the tube 
is kept thin enough, such long wave length 



X-ra)'s as mentioned will penetrate in large 
quantities, but tubes with thin glass win- 
dows arc difficult to handle from the me- 
chanical aspect. X-rays of the longer wave 
lengths are rapidly absorbed in the air. Of 
(ho.se of 2 Angstroms, 20 per cent is al> 
sorbed in a 10 cm. thickness of air, the cor- 
responding absorption for 3 Angstroms be- 
ing 40 per cent. It is necessary, therefore, 
in practice, to make accurate measurements 
of the skin-focus distance, and it may even 
be advisable to filter the radiation with very 
thin aluminum foil, properly supported, in 
order to get a little more homogeneous ra- 
diation. It is obvious that if 20 per cent of 
the shorter wave lengths is absorbed in 10 
cm. of air, the absorption in the skin will be 
much higher. As a matter of fact, the ra- 
diation of 3 A.U. loses half its value in 
penetrating at a ma.ximum 0.2 mm. of the 
skin, while that of 2 A.U. loses half its 
A’^alue at appro.ximately 1 mm. below the 
skin surface. This does not mean that a 
certain amount of the shorter wave lengths 
will not have a considerable range, and this 
is shown by the fact' that it is possible to 
take excellent pictures of the bones of the 
hand with such radiation. Also the grain 
structure of a piece of pine wood 2.5 cm. 
thick is well brought out by a short exposure 
with such a tube, giving much more detail 
than is ordinaril)' obtained with higher volt- 
ages. 

The clinical measurement of these long 
rays can be carried out either by the use of 
the Sabouraud pastille, with the inaccuracies 
incident in such determinations, or b)' a spe- 
ciall)'^ constructed ionization chamber of the 
thimble type. The chief point is that the 
walls of the chamber be thin enough so that 
the radiation is not largely absorbed before 
it reaches the air of the chamber. In well 
equipped laboratories the measurements can 
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be made, of course, with an open ionization 
chamber such as is used as a standard in de- 
termining the roentgen unit. 

BIOLOGIC EFFECTS 

As the action of these super-soft, infra- 
roentgen. or Grenz rays, as Bucky has called 
them, is wholly atomic, despite their long 
wave lengths, it would be expected that the)' 
would follow the quantitative laws already 
established for the biologic action of radia- 
tion by Wood and Packard. In fact, 
Packard has recently shown with the eggs 
of Drosophila tliat the biologic action of the 
soft X-rays of the type under consideration 
is the same as X-rays of short wave length 
or gamma rays of radium, the lethal curves 
superimposing exactly. Clinically, however, 
the biologic effect may be expected to be 
somewhat different from that of shorter 
wave lengtlis. owing to the fact that the ab- 
sorption takes place large!)' in the first few 
millimeters of the skin. Consonant with 
this fact, the histologic changes produced 
have been described as slightly different 
from those following radiation of the 
shorter wave lengths, the lesions being 
somewhat less marked in the vessels and 
characterized chiefly by proliferation of the 
connective tissue and certain changes in the 
stratum granulosum of the epidermis. But 
it is doubtful whether there exists any 
fundamental difference between the reac- 
tions following the application of any AvaA'e 
length of X-rays to the skin. 

-APPAR.ATUS 

The exciting apparatus may be a step- 
down transformer, the current for which is 
obtained from a modern interrupterless X- 
ray transformer; or, as is usuallv the case, 
a special transformer, designed to supply 


a ma.ximum of 10 kilovolts and 10 milli- 
amperes. is employed. The principle of such 
a transformer does not differ from that of 
generators used for short wave X-rays. It 
is simply a high-tension transformer with a 
closed iron core. The high-tension trans- 
former is regulated bv both autotransformer 
and resistance control. One of the high 
tension lines is grounded. There is a small 
step-down transformer to supply suitable 
current for the Coolidge filament. A kilo- 
A'oltmeter and milliamperemeter are built 
into the switch board. The apparatus has 
not yet been standardized. Some machines 
include a thermionic rectifier (kenotron 
tube) while others deliA’^er an unrectified cur- 
rent. The transformer, with its accessories, 
is housed in a small cabinet on which is 
mounted the switch board, controls, tube 
stand, and the water-cooling device for the 
tube. The apparatus is designed for use 
with commercial alternating current. If 
only direct current is available, a small ro- 
tar)' converter may be installed in the cabi- 
net. 

TUBE 

The special tube that is most popular for 
the purpose is a small, water-cooled, uni- 
polar. hot cathode- glass tube which, Avith 
the exception of the Lindemann glass Avin- 
doAA'. is encased in a metal housing. The 
tube is delicate; its life is likely to be short. 
It is important not to touch the Lindemann 
glass AvindoAA’. 

Bucky and Glasser estimate the AA'ave 
lengths obtained Avith this special tube and 
apparatus operating on about 8 kiloA'olts as 
ranging from 1.6 to 2.06 Angstrom units. 
The aA'erage is about 2 Angstrom units. 
Ultra-violet rays haA^e AvaA^e lengtlis betAveen 
4,000 and 15 Angstrom units. X-ray Avave 
lengths range from about 15 Angstroms to 
about 0.06 Angstrom. X-ray AvaA'e lengths 
commonly used in radiotherapy are betAveen 
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0.3 and 0.06 units. TIic Grcnz 

raj’s, tliercforo, fall well within the X-ray 
spcctnnn, hut their averaije lenj^th is },n-eatcr 
than that previously used for therapeutic 
purposes. Buclcy estimates the lon.t^est X- 
ray wave len.^-ths heretofore eni]doyed 
therapeutically at about 1 An^^^stroni aver- 
ai^e. 

r i;t.\ n i;o i;s a i: .\ ct i o n s 

Because of the knowleds^c of the hiolo^jic 
.action of X-rays of various wave lenjj^ths, 
radium, and idtra-violet rays, and partic- 
ularly the beta rays of low \’elocity, c.athodc 
rays .and very soft secondary rays from 
heavy metals, the biologic effect of Grenz 
r.ays is exactly what would he expected. 
Depending on the size of the dose, cutane- 
ous re.actions vary from simple erythema 
(redness) to vesiculation and erosion, with 
e.xudation and cru.sting. Because ino.st of 
the r.adiation (assuming that it has an .aver- 
age wave length of 2 A.U. ) is absorbed by 
the epidermis and upper layers of the derma 
(depending considerably on the thickness of 
the skin, which varies markedly with loca- 
tion and disease), the deep derma and sub- 
cutaneous tissues are not likely to be seri- 
ously damaged with amounts recommended 
for therapeutic purposes. Therefore, no 
deep, indolent, painful ulcers that are so 
characteristic of third-degree roentgen and 
radium vdeers have yet been reported. 
While delayed reactions occur, it is cus- 
tomary for the erythema to appear within 
twenty-four hours. Regardless of the in- 
tensity of the reaction, inflammation usually 
disappears in a few weeks; deep pigmenta- 
tion, however, often endures for man)’^ 
months. Several times the erythema dose 
may be given at one sitting without effecting 
epilation, although if the dose is sufficiently 
large, epilation occurs. Four and even six 
times the erythema dose of short wave 
length X-rays has been administered to 


small areas without provoking more than a 
mild second-degree reaction. A larger 
amount is apt to cause a serious third-degree 
reaction. The Grenz-r.ay erythema dose has 
been increased considerably more than this 
without effecting more th.an an intense 
erythema, superficial edema, and pigmenta- 
tion, with, .at times, vesicul.ation, erosion, 
e.xudation, and crusting. 

Scquel.T thus far have been uncommon. 
A few cases of mild atrophy and telangi- 
ectasia have been reported. Sufficient time 
has not ATt elapsed, and too few patients 
h.ave been treated, to allow one to estimate 
accurately the possibility of sequelaj or to 
determine the possible danger of small and 
large doses repeated over a considerable 
period. However, it can be said that Grenz- 
r.av therapy is much safer than therapy with 
shorter w.ave lengths, for both deep and 
superfici.al tissues. This is especially true 
for unskilled operators: either method is 
safe when properly employed. The safety 
factor in Grenz-ray therapy depends princi- 
pally on using a tension below 10 kilovolts, 
preferably about 7 or 8 kilovolts. 

TECHNIC 


As with short wave length X-rays, Grenz- 
ray dosage may be estimated by the direct 
method (photographic and pastille radi- 
ometers; spectrometer; electrostatic volt- 
meter; iontoquantimeter ; biologically ivith 
seeds or larvie), or by the indirect method 
(milliamperage, voltage, time, and dis- 
tance), or b_v a combination of the two. 
Although being improved and simplified 
rapidly, it will be some time before ionto- 
quantimeters and spectrometers are practic- 
able for the daily routine use of the busy 
practising physician; therefore, the direct 
method is not popular in this country either 
for Grenz rays or for shorter wave length 
X-rays. In the near future the combined 
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method is likely to be the choice, but possi- 
bly not until there is a larger number of 
capable physicists. For the combined 
method it is customary to have a physicist 
standardize a given apparatus and tube in 
terms of peak voltage, wave length, roent- 
sren units, and er^•thema dose ; in other 
Avords, quantity and quality expressed in 
milliamperage. A'oltage, time, and distance. 
An amount over 200 or 300 roentgen units 
(half absorption value 0.036 mm. of alumi- 
num) is likely to cause mild erA*thema. The 
quantity required for the erythema dose 
varies considerably with different authors 
because there is no definite clinical, biologic, 
or instrumental standard for the erAffhema 
dose. Some place it as Ioav as 200 r ; others 
as high as 500 r or eA-en higher. The tech- 
nic should be checked frequently in the man- 
ner mentioned; also eA'ery time a neAv tube 
is used, an old tube repaired, or A\'hen any 
change is made in the installation. For 
daily use the operator depends on the four 
established constants, namely, milliamper- 
age. voltage, time, and distance. 

Most operators in this countrA- utilize the 
indirect method of estimating X-ray dosage 
regardless of AvaA'e length; Grenz rays are 
included in this statement. They establish 
the four constants (milliamperage, A’oltage, 
time, and distance) for the erythema dose. 
The A’oltmeter is first calibrated for peak 
voltage by means either of a sharp-pointed 
or of a small sphere spark gap, preferably 
the latter. This is done by the manufac- 
turer and should be checked occasionalh*. 
Eight kiloA'olts. Avith 8 milliamperes, Avill 
give an average Avave length of approxi- 
mately 2 A.U. (half absorption A-alue 0.036 
mm. of aluminum). The AA’orking distance 
is 6 centimeters. The time factor is ob- 
tained by applying the radiation produced 
by the constants mentioned to small areas of 
skin on some fairly sensitwe part, such as 
the flexor surface of the forearm of a young 
adult, in increasing amounts until erA-thema 
is evoked. The time is then recorded and 


added to tlie other constants. This is called 
(arbitrarily) the skin unit. i\'Iost operators 
in this country employ the folloAving con- 
stants for the er}'tliema dose: 8 milliam- 
peres; 8 kiloA'olts; 4 minutes at 6 cm. dis- 
tance. This giA’es approximately 370 roent- 
gen units (Glasser). These are sea-lcA^el 
A-alues; they may be high for high altitudes. 
The time factor may be diA'ided for frac- 
tional treatments and multiplied for mas- 
siA'e dosage. AJl other factors should re- 
main fixed. A change in any one Avill 
necessitate a change in one or more of the 
others. 

Roughly, most of the technical rules re- 
lating to shorter AA'ave length X-rays pertain 
to Grenz-ray therap}'; Amriations in skin tol- 
eration due to age. sex, complexion, loca- 
tion, thickness of skin and its A'arious layers, 
especially the horny layer; disease; idiosyn- 
crasy; impossibility of obtaining an erA^the- 
ma color standard or index; increase of 
erA-thema or other A'isible biologic effect not 
proportional Avith increase of quantity or 
qualitA- of radiation; possible accumulatiA-e 
action of repeated applications; aA'oidance 
of extremely large doses, at least until more 
is known relative to the possibility of unde- 
sirable late results. There are exceptions: 
Grenz rays produce less scattering and 
feAver secondary raA'S than do shorter AvaA-e 
lengths; therefore there is less difference in 
detectable effect Avhen the radiation is ap- 
plied to large areas as compared to small 
areas. Because these long AvaA-e lengths are 
absorbed by air, it is necessar}* to place the 
tube close to the skin; also distance must 
be accurately measured and maintained be- 
cause the percentage of error at a short 
distance is considerabh- greater than at the 
AA'orking distance of 8 or 10 inches ordina- 
rih- employed Avith shorter AvaA'^e lengths. It 
is adA’isable to shield the skin immediately 
around the treated area Avith thin lead foil. 
Radiation passes through onty the Linde- 
mann glass AA’indoAv; it does not travel far 
and it does not excite much secondary radia- 
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tion. therefore it is tinnecessriry to protect 
especially the patieiU’s IkkIv or the operator. 

TUEUAl'KrriC KKSULTS 

While the radiation is a vaUiablc ther- 
apeutic ap[cnt. it is less efficacious, less ver- 
satile, and more timc-consuinin^,'- th.an 
X-r.ays of shorter wave icnpfth. In sjutc of 
the higher degree of ■safety, the method is 
not yet suitable for use by any but those 
who have been aderjuately trained in X-ray 
work. 

The best field for Grenz-ray therapy is in 
dermatology. Here, the results have been 
good, at least in many disca.se.s. It is espe- 
cially suitable when it is necessary to avoid 
temporary or permanent injury to important 
organs and to glandular apparatus in or un- 
der the true skin — h;iir roots, sebaceous and 
sweat glands, testes, eyes. Even here there 
are limitations : with heavy dosage or re- 
peated applications, enough of the shorter 
wave lengths (contained in the heterogene- 
ous beam) may he absorbed by tissue below 
the epidermis to effect undesirable and per- 
haps serious injury. However, the method 
is comparatively safe and very useful for 
patches of various dermatoses located on 
the scrotum, eyelids, and scalp — eczema, 
psoriasis, lichen planus, lupus vulgaris, and 
basal-cell epithelioma. 

With tubes available at present, used at 
a skin-target distance of 6 cm., the exposed 
area of skin is a circle having a diameter 
of about 4 centimeters. Obviously, the 
method is not suitable for the irradiation 
of universal, generalized, or extensive erup- 
tions. 

Published reports of tlrerapeutic results 
are yet rather meager and they come from 
comparatively few workers. Most of the 
favorable results ha\'e been obtained with 
large doses (erythema dose to several or 
many times the erythema dose — from 300 
or 400 to 3,000 or 4,000 roentgen units ad- 
ministered at one time and repeated, if nec- 


essary, at inteiu'als of from one to several 
months). There has been little experience 
with fractions of the erythema dose admin- 
istered. once weekly. Thus far fractional 
treatment has not been c.special!y successful. 
In general, it is doubtful whether any skin 
di.scase (not an individual case) can be 
cured with Grenz rays that cannot be 
cured with X-rays of shorter wave lengths 
or with beta rays of radium. Occasionally, 
a patch of some inflammatory dermatosis, 
such as eczema or psoriasis, that is not fa- 
vorably influenced with very conservative 
treatment with X-rays of shorter wave 
length will yield to a massive dose of Grenz 
rays; more often, shorter wave lengths suc- 
ceed when Grenz rays fail. 

Good results have been obtained in some 
of the following conditions: patches of 
eczema of all types, patches of lichen planus 
and psoriasis, localized essential pruritus, 
perleche, warts of various types, lupus vul- 
garis, Bazin’s disease, tuberculosis, verru- 
cosa cutis, scrofuloderma, basal-cell epi- 
thelioma, superficial caA'ernous angioma, 
strawberry mark, port-wine mark, boils, 
Kaposi sarcoma, sarcoma of various types, 
dermatitis herpetiformis, paronychia, ring- 
worm of scalp and skin, acne varioliformis, 
Darier’s disease, mycosis fungoides, and 
poikiloderma. Poor results have thus far 
followed the use of Grenz rays in sycosis, 
xanthoma, acne vulgaris, keloid, dermatitis 
papillaris capillitii, alopecia areata, prickle- 
cell epithelioma, tuberculid, and scrofulo- 
derma. With few exceptions the Grenz 
rays have not yet been tried for skin dis- 
eases other than those mentioned. 

Bucky presented two cases of port-wine 
mark before the New Y"ork Dermatological 
Society in January, 1930. A portion of 
each lesion had been treated with heavy 
doses of Grenz rays. The treated parts 
were distinctly paler than the untreated 
areas. Since then several dermatologists 
have endea^•ored to eradicate port-wine 
marks with massive doses of Grenz ravs 
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without success. It is possible that failure 
is due to conservatism: several or many 
large doses are required and until such 
treatment is proved to be without danger 
cautious dermatologists hesitate to accept 
the risk. Buck}* employs doses of 4.000 r 
at intervals of two months. 

Several dermatologists have obtained re- 
sults in lupus vulgaris that seem superior to 
those possible with shorter wave lengths. 
However, the difficulty just now is that re- 
ports of success and failure are. for the 
most part, based on too few cases, in many 
instances only one or two patients having 
been treated. For this reason and because 
greater technical knowledge is required, sev- 
eral years must elapse before it will be possi- 
ble to give an accurate or e\'en fair evalua- 
tion of the method. Judging by present 
knowledge, Buck}'’s prediction that Grenz 
rays will replace X-rays of shorter wave 
length in dermatolog}* is too optimistic. 

Attempts have been made to influence 
various internal diseases by applying Grenz 
rays to eight areas on the trunk. The same 
method (so-called general or indirect treat- 
ment in contradistinction to direct irradia- 
tion of lesions) has been used, also, for 
some skin diseases, especially those that in- 
volve extensive surfaces, those that are 
characterized b}* remissions and exacerba- 
tions. and those that are definitely due to 
some general disturbance. The rationale of 
indirect treatment is based on the fact that 
radiation of various kinds (X-ra)*s. radium, 
ultra-violet rays) if proper!}* employed will 
at times provoke temporary leukoc}*tosis 
(leukocyte sturz) ; also that through the 
autonomic neiwous system such radiation 
may affect the endocrine glands, general 
nervous system, general circulation, meta1> 
olism, or vitamins. Bucky believes that 
the Grenz rays are more efficacious in this 
respect than radiation of any other wave 
length. He gives the follouing technic for 
indirect treatment: The torso is divided 
into four areas, front and back (eight in 


all). On each of eight successive days one 
field is irradiated at a distance of 15 cm. 
with from 150 to 300 roentgen units. When 
the series is completed a second series is 
given, following the original sequence, but 
making the exposures every second day. 
The two series constitute a course of treat- 
ment. As a rule, several courses are ad- 
ministered with intervals of rest depending 
on indications. 

Good results for the indirect Grenz-ray 
treatment are claimed for gastric ulcer, gas- 
tric hyperacidit}-. Banti’s disease, poly- 
C3*themia rubra, h 3 *poth\*roidisra, d 3 'smen- 
orrhea, oligomenorrhea, amenorrhea, hyper- 
trichosis, asthenia, arthritis deformans, 
asthma, pertussis, angina pectoris, and spas- 
tic constipation. Exophthalmic goiter, 
Hodgkin’s disease, and leukemia are not 
favorabh* influenced. Indirect treatment 
was used successful!}* in a number of skin 
diseases: acne vulgaris, acne rosacea, uni- 
versal er}throderma, and urticaria. The 
effect on acne rosacea is said to be espe- 
cial!}* good. 

The results of indirect Grenz-ray treat- 
ment have not yet been corroborated to any 
extent; also, only a few cases of each dis- 
ease have been reported. The method and 
particular!}* the explanation for the alleged 
good results have been received with consid- 
erable skepticism. It will be necessary to 
compile statistics from a number of clinics 
over a period of years before the value of 
indirect treatment can be ascertained. 
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I’ART 1. — liXl'l'RIMKXTS WITH DIATHKRMY 


I N connection willi ;i study of the use of 
diathennv in tlic treatment of treneral 
paresis (1) we were enalilcd to make a 
comparison of the effects of Iiyperthermia 
induced I)y this method with the resuits of 
exposure to a vacuum tube oscillator. The 
narrow fref|ucncy nmtjc of the diathermy 
machine and the physical limit.ations to its 
u.sc have restricted its application hiolog'- 
ically. 

The modern dcvelo|)ment of the vaettum 
tube oscillator has o|)ened up a new field, 
since its use has made jiossihle the investi- 
gation of frcciuencies ranging from 1 mil- 
lion to 158 million and more cycles per sec- 
ond. \'ery little analytical work has been 
done on the biological effects of these cur- 
rents, but it is believed that they differ fun- 
damentally from those produced by any 
other type of electric current. 

Our first experiments were with the dia- 
thermy current; the second part of the work 
was done with the vacuum tube oscillator.* 
The diathermy was tried on human subjects 
(paretics) and on dogs. 

Experiments on Htimans (1 ). — The suc- 
cessful treatment with diathermy depends 
on certain mechanical factors necessary to 
produce a rise of temperature, to maintain 
it, and to prevent burns in the patient. The 
prime requisites are properly constructed 
electrodes, a machine powerful enough to 
deliver sufficient energy, and proper insula- 
tion of the subject. The electrodes must 
have a long edge because the current tends 

'The machine was a standard type very kindly furnished 
us by the Victor X-ray Corporation. 


to concentrate along the edges. Fenestrated 
electrodes accomplish this. Furthermore, 
when large surfaces of the body are sub- 
jected to heavy doses of diathermy current, 
between 4,000 and 6,000 milliamperes, 
varying resistances are encountered, de- 
pending largely upon thickness. In order 
to force 6,000 ma. through the body with 
safety the electrodes must be as large as 
possible. The entire back must be covered 
by one electrode and the entire chest and 
abdomen by another. 

The current was applied in such a manner 
that the maximum temperature (103°- 
I04°F.) was reached after from 3 to 4j4 
hours. Rectal and mouth temperatures 
were taken every fifteen minutes. Blood 
was drawn just before the current was ap- 
plied, and immediately after the treatment. 
For the carbon dioxide determinations the 
blood was collected under a neutral mineral 
oil. 

Results of the Blood Analyses. — Deter- 
minations were made of blood chlorides, 
serum calcium, COo combining power of the 
plasma, non-protein nitrogen, and uric acid. 
Six patients in all were examined through- 
out the entire course of treatment. Non- 
protein nitrogen and uric acid were deter- 
mined in only one patient in a course of ten 
treatments. 

Blood Chlorides: Determined by the 
Van Slyke modification of the Whitehorn 
method. There was about a 10 per cent in- 
crease, which may have been due to the 
increased concentration of the blood. 
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Serum Calcium: Determined by the 
Clark-Collip modification of the Kranier- 
Tisdali method. There was about the same 
percentage of increase as in the chlorides. 
In some samples, however, the initial cal- 
cium value was abnormall)'' low and for this 
we are unable to account. 

Carbon Dioxide Capacity of the Plasma: 
By the Van Slyke and Cullen method. 
There was a marked decrease in the CO; 
combining values after treatment, amount- 
ing to as much as 20 per cent. The non- 
protein nitrogen increased about 10 per 
cent, and the uric acid increased about 20 
per cent. 

In a recent paper by Bischoff, Ullmann, 
Hill, and Long (2) diathermy experiments 
were tried on six normal individuals. The 
time of exposure varied from 1)4 to 3)4 
hours. Analyses were made of plasma pH, 
total COo content, phosphorus, calcium, 
oxygenation of hemoglobin, and urine pH. 
These investigators report a slight but defi- 
nite increase in plasma pH, and a decrease 
of from 4 to 12 volumes per cent in the 
total CO 2 content of the blood. Also the 
pH of the urine remained unchanged or 
increased, inorganic phosphorus unchanged 
or decreased, and the hemoglobin more or 
less highly oxygenated. They explain that 
the change in the total CO 2 content of the 
blood is readily accounted for by the shift 
of base to the blood proteins because of the 
increase in pH. The fall in the total CO; 
content may or may not signify a lowered 
alkali reserve, since the pH of the plasma 
and oxygenation of the hemoglobin have 
both increased. Semiquantitative calcula- 
tions nhicb these investigators carried out 
indicate no change or a slight increase in 
the alkali reserve. 

Experiments on Dogs.—ln the applica- 
tion of the diathermv current to the un- 
anesthetized dog we experienced difficulty in 
preventing body burns around the edges 


of the electrodes, so that it was impossible 
to give an animal more than one or two 
exposures. The dogs were held comfortably 
in a stock and the electrodes fastened to 
either side of the thorax. The current was 
increased graduall}'- until the temperature 
had risen 4 or 5 degrees F. and then main- 
tained for an hour. Table I shows the blood 
changes. 

It is the growing belief of workers in this 
field that the effects produced on animals 
can be fully explained on the basis of the 
heat generated by the high frequency cur- 
rents w’hich are induced in them. Thus the 
chemical changes in experimental hyper- 
thermia should, on this basis, tally closely. 
In this connection it is interesting to com- 
pare results obtained by different methods. 
Hall and Wakefield (3) studied the effects 
of heat on the animal organism, and also de- 
termined the blood changes. They fitted up 
a \vooden chamber containing a radiator, 
an electric fan, and W'^et and dry bulb tlier- 
mometers. Dogs were exposed in this cham- 
ber for from 12 to 75 minutes. The tem- 
perature of the chamber as indicated by the 
dr)" bulb was about 138 degrees F., of the 
wet bulb 104 to 112 degrees F., and the 
rectal temperature of the dogs after the ex- 
posure was about 112 degrees F. Blood for 
analysis was collected under oil from' the 
jugular vein. Determinations were made of 
NPN, urea N, uric acid, creatinine, sugar, 
chlorides, CO 2 combining power, lactic acid, 
serum pH, inorganic P, calcium, and total 
N. Hall and Wakefield commented on their 
results as follows: “Following exposure, the 
experimental animals reacted with the clin- 
ical syndrome of heat exhaustion as well as 
that of thermic fever, indicating the com- 
mon etiology" of these two types of reaction. 
Blood chemistry" observations and patho- 
logic changes indicate great renal injury; the 
alkali resen"e decreased markedly", the lactic 
acid increased more than 300 per cent, the 
serum pH decreased, emphasizing the un- 
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com|)cns;itcil naUirc of the acidosis.” They 
report also an increa.se in non-[)rotcin ni- 
trogen. calcitnn. and chlorides. 

A comparison of these re.snlls on dogs 
with those obtained by ns and by Ib.schoff 
and his co-workers on humans, if such a 
comparison is justifiable, .shows agreement 
e.xccpl on two values, namely, change in pl-l 
and alkali reserve. P.ischoff reports that in 
their human subjects ibe pH shifts to the 
alkaline side, and that there is no change or 
only a slight increase in the alkali rc.scrvc. 
Hall and Wakefield report in their dogs that 
the pH shifts to the acid side, and that there 
is a marked decrease in the alkali reserve. 
The final temperature of their dogs, how- 
ever. was higher than any of Bischorf's sub- 
jects. or of ours. We did not determine the 
pH. but ob.served a definite decrease in the 
plasma COj combining power in both man 
and dogs. Discrepancies or differences in the 
elTect of hyperthermia on the pH and alkali 
reserve of the blood are to be ex])ected on 
the basis of Bazett’s (4) discussion of the 
effect of temperature on the solubility of 
C 02 , the dissociation of electrolytes and the 
base-binding capacities of the blood proteins, 
and because of variations in the response of 
the respiratory center and in the muscular 
activity or restlessness. One would expect 
an increase in CO; combining power because 
of the increased blowing off of CO; due to 
the hyperpnea, but this did not occur in our 
experiments. 

In a series of papers on an experimental 
study of diathermy, Binger and Christie and 
co-workers (5) presented evidence to show 
that there is a passage of current through 
the interior of the body, that the diathermy 
currents penetrate the living cell, and that 
heat production is intracellular as well as 
extracellular. They are of the opinion that 
the effects produced on animals can be fully 
explained on tbe basis of the heat generated. 
There is no evidence yet of any other effect 
of the diathermy current. 


SUMMARY 

(1) In man, there resulted an increase in 
blood chlorides, blood calcium, uric acid, 
and non-protein nitrogen which is best ac- 
counted for by tbe concentration of the 
blood. 

(2) There is a decrease in the CO- com- 
bining power of the blood, in both man and 
dogs. 

(3) The dogs reacted very much like 
man with the exception that there was no 
change or a decrease in the blood chlorides, 
indicating that in the dogs there is a shift 
of the chlorides from the blood into the tis- 
sues. This appears logical, since the blood 
chlorides did not increase in the face of a 
10 per cent concentration of the blood. 

(4) The effects of diathermy current can 
be explained solely on the basis of heat pro- 
duction. 

PART II. EXPERIMENTS WITH THE VACUUM 

TUBE OSCILLATOR 

Recently there have appeared articles 
dealing with the biological effects of cur- 
rents of higher frecpiency. Cosset and his 
co-workers (6) published, in 1924, a report 
on the effect on plant tumors of radiations 
from a A’^acuum tube oscillating at 150 mil- 
lion cycles per second. They obserA'^ed tliat 
massiA^e exposures to these rays killed A’ari- 
ous t 3 "pes of plant tumors, death being pre- 
ceded by an acceleration in their rate of 
groAvth. More recently ScherescheAvsky (7) 
has studied the effects of these rays on mice. 
With the apparatus at his disposal he Avas 
able to subject mice to lethal exposures at 
frequencies varying from 8.3 to 135 mil- 
lion cycles per second. He claimed to haA^e 
shoAvn that the lethality Avas maximal Avhen 
the frequency lay betAveen 20 and 80 mil- 
lion cycles. This phenomenon he ascribed 
to some selectiA'^e action of these AvaA^e 
lengths, suggesting that this might be in the 
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form of electromechanical vibration of the 
living- cell caused by the rapid alternations 
in polarity of the field. He also observed 
that while the rectal temperature of a live 
mouse could be raised from 5 to 6 degrees 
centigrade by these currents, that of a 
freshh' killed mouse could be raised only 
from 0.1 to 0.7 degree centigrade in a simi- 
lar length of time. This, he believed, was 
evidence to show that the heating effect with 
these currents was different from the dia- 
thermic effect observed at lower frequencies. 

Having concluded that there might be a 
differential action upon tissue cells with re- 
gard to frequency, Schereschewsky next in- 
vestigated the effects of these radiations on 
transplantable tumors. A total of 403 mice 
with the mouse sarcoma were treated by 
radiations at a frequency of about 67 mil- 
lion cycles per second — ^the frequenc)- which 
he had found to be most lethal to healthy 
mice. The radiations were strictly localized 
to the mass of the tumor, so that any s)'s- 
temic effect was excluded. Out of the total 
of 403 mice treated only 5.5 per cent actu- 
ally died of the tumor, 23 per cent recov- 
ered. and the remainder died from other 
causes. In 203 control mice, no case of 
spontaneous recession of the tumor was ob- 
sen'ed. Somewhat similar results were ob- 
tained with chickens that had Rous sarcoma. 
Microscopic sections of tumors removed 
after radiation gave a picture resembling 
coagulation necrosis. 

In a small series of experiments a fre- 
quency of 135 million cycles was employed, 
but these radiations were found to have no 
demonstrable effect on the tumors, which 
seems to him to support his hypothesis that 
a specific frequency may be essential. 

In short, Schereschewsky thinks that 
there are certain wave lengths which have 
a specific lethal action on living cells. This 
specific band of frequency lies, he savs, be- 
tween 20 and 80 million cycles per second 
(i.c., between wave lengths of 15 and 3.8 


meters). This same band is also supposed 
to destroy transplantable tumors in mice and 
frequencies outside this band have no de- 
monstrable effect. 

It is known that the physiological effects 
of alternating currents can be profoundly 
changed Iw changes in frequency. D'Arson- 
val (8) first showed that as the frequency 
of alternations is increased a point is reached 
where stimulation no longer occurs, and the 
subject mereh^ feels a sensation of warmth 
and prickling in the skin. This critical 
frequency lies between 5,000 and 10.000 
alternations per second, depending on the 
strength of the current. As the frequency 
is still further increased, the prickling sen- 
sation disappears, till at 10® cycles per sec- 
ond heat production is the only effect which 
can be demonstrated. Accompanying the 
change in the physiological response with an 
increase of frequency, there is thought to 
be a change in the path of the current 
through the tissues. Whereas low frequency 
alternating currents confine themselves al- 
most solely to the extracellular fluids, at a 
frequency of 10® the current actually pene- 
trates the living cell. It does this by reason 
of the thinness of the dielectric layer sur- 
rounding the cell, which transmits the cur- 
rent by means of its capacitance. The heat 
produced at these frequencies can be wholly 
accounted for on the basis of ohmic resist- 
ance and dielectric loss. 

The heating effect of the high frequency 
waves was discovered more or less acci- 
dentally. During developmental research in 
the General Electric Laboratories on a short 
wave radio transmitting apparatus heating 
effects in the Aucinit}^ of the antennre were 
noted. Miss Hosmer (9) made a prelimi- 
nary study of the magnitude and character- 
istics of this heating effect, and found that 
solutions of different salts, but of the same 
electrical conductivit}', heat alike. She also 
reported that in rats killed after sublethal 
treatments the onlv evidence of tissue dam- 
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age nl)?ervc(l was in tlie outer layers of the 
nniscle cells of the heart immediately ad- 
jacent to the pericardial cavity, and at the 
lips of the liver lobes. 

In view of this knowledge it is interesting 
to note that Schereschew.dcy thinks that 
there are certain wave lengths which have 
a specific lethal action on living cells. He 
doe.s not attribute his rc.sults to the heating 
effect accompanying the radiation. His ob- 
servations, if confirmed, may obviously have 
a wide range of interest in biology and med- 
icine. 

Christie and Loomis, from previous work 
(5) were convinced that the biological ef- 
fects of currents of lower freipiency could 
be explained solely on the basis of heat pro- 
duction. and they undertook to find out 
whether the .same was true of currents of 
higher frc(iucncy or whether .<;onie specific 
action on living cells cx'isted. Their experi- 
niental work (10) fell into three groups: 
First, to find if the lethal nature of the 
radiations was strictly proportionate to their 
inten.sity, irrespective of frequency; second, 
to find if certain frequencies had a specific 
lethal action on living cells, and third, to find 
the actual cause of death in animals sub- 
jected to these radiations. The results of 
their experiments are definitely at variance 
with those obtained by Schereschewsky 
They show that the lethal nature of these 
radiations is proportionate to the intensity 
of the field up to a frequenc\’ of about 50 
million cycles. At frequencies higher than 
this, the lethality of the radiations appears 
to diminish. It must be realized that the 
standard of current strength was the inten- 
sity of the electromagnetic field and not nec- 
essarily the amount of current induced in the 
mouse. They believe that in this lies the 
explanation of the apparent diminution in 
the amount of current induced in it. 
Prom Debye’s equation for the dielectric 
constant as a function of frequency and vis- 
cosity it is apparent that in the region of 


the shorter wave lengths it is possible that 
the highly viscous elements of the mouse 
(fat. epidei-mis, bone) begin to play an im- 
portant part in its dielectric properties, and 
cither diminish or increase the power loss. 
At wave lengths less than 6 meters a mouse 
ceases to behave in the same manner as an 
electrolyte. Changes in the dielectric con- 
stant of the mouse at these very high fre- 
quencies would entail a readjustment of the 
field in the condenser. The results of these 
experiments certainly do not suggest that 
any specificity exists with regard to the ac- 
tion of any particular wave lengths on living 
cells. The lethal effect of these radiations is 
dimini.''bcd at the r^ery low wave lengths, 
but is ])robably due to less current being in- 
duced in the mouse. The lethal effect of 
these currents can be fully accounted for on 
the basis of heat production, being gen- 
erated bv the resistance of the tissues and 
dielectric loss. Lethal doses of the current 
at all frequencies are accompanied by the 
same degree of temperature elevation. Heat 
production in dead mice parallels that in 
live mice, irrespective of frequency. Sub- 
lethal doses given to mice are without ill 
effects apart from those which can be ac- 
counted for by the local accumulation of 
heat. Animals which are poikilothermic can 
be given prolonged exposures without any 
harmful effect, provided the systemic tem- 
perature be kept below the lethal point. The 
effect of these rays on tumors may also in 
all probability be accounted for on the basis 
of heat production. Schereschewsky states 
that the tumors did not feel hot, but, on the 
other hand, the microscopic picture of them 
suggested coagulation necrosis. Direct tem- 
perature measurements in the substance of 
the tumor during radiation would be nec- 
essary to rule out the probability that the 
structural changes observed were not the re- 
sult of heat. 

A histologic study of the tissues of an 
animal killed by a lethal dose of these ultra- 
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high frequency waves was made by Baldwin 
and Nelson (11). They used an oscillating 
current of from 5 to 6 million cycles under a 
current strength of from 2 to 4 amperes and 
3,000 volts between the plates. Anesthetized 
albino rats were exposed on alternate days 
at rectal temperatures of from 40 to 42 de- 
grees centigrade for a period of from ten to 
thirt}- minutes. Upon autopsy, they report as 
obserr'able a definite diminution in the quan- 
tity of the body fluids and in blood volume. 
The ventricles of the heart were filled with 
clotted blood, usually in complete diastole. 
The peripher}' of the lungs, of the heart, 
and of the liver afforded evidences of an in- 
cipient coagulation necrosis. The blood ves- 
sels, likewise, in these superficial areas Avere 
dilated and filled with clotted blood. In the 
spleen, liA'er, kidney, duodenum, and intes- 
tines was found cellular mucosal detritus. 
The capillaries of the intestinal wall were 
distended and engorged with blood. The 
stomach, pancreas, sex organs, endocrine 
and nervous SA'stems appeared normal. 
Where there was a change it was of the 
nature of a coagulation necrosis. No evi- 
dence was obtained which might afford a 
basis for the assumption of a selecth'e his- 
tologic action of this form of energ}c In 
conclusion, Baldwin and Nelson remark that 
there exists a striking parallelism between 
the conditions obsen'ed in these experiments 
and those noted as the results of extreme 
burns from various sources of external heat, 
and seem, therefore, to substantiate the con- 
clusions of Christie and Loomis that the 
changes effected are the result of a true 
heating condition of the body brought about 
directly as the result of the oscillating cur- 
rent. Later, Baldwin and Dondale (12) ob- 
sen-ed the regenerative cycle in adult albino 
rats subjected to ravings of such intensity 
that necrotic mucosal conditions prevailed 
in the intestine. They reported that the re- 
generative process was begun soon after the 
last raying and in most instances was com- 


pleted by the fifth or seventh day. Ulti- 
mately the gut was restored to normal his- 
tologic appearance, Avith no scar formation. 

A clear demonstration of the effect of 
high frequency currents upon a single cell 
is afforded in the experiments of Kahler, 
Chalkley, and Voegtlin (13), aaLo exposed 
suspensions of cultured Paramecia to a 
4-meter and 30-meter wave. They shoAv 
that the effect of the high frequency de- 
pends primarily upon the production of a 
rise in temperature in the organism, and of- 
fer the folloAving eAudence to support their 
conclusion: (1) Identical behaA'ior of the 
organism subjected to a gradual rise in tem- 
perature brought about by exposure to the 
high frequency field or direct heating re- 
sulted in death in both cases at the same 
temperature. (2) An absence of any 
demonstrable biological effect folloAving 
long continued exposure of the organism 
to the field at a sublethal temperature, the 
temperature rise being prevented either by 
cooling the medium or by suspension of the 
organism in a non-conducting, non-heating 
medium. (3) Identical microscopic appear- 
ance of an organism killed by exposure in the 
high frequency field or by ordinar}' heating. 
(4) Identical behavior of the organism AALen 
exposed to tAA^o electric fields differing in fre- 
quency. Chalkley (14) later shoAved that 
the resistance of Paramecium to a tempera- 
ture of 40 degrees C. A'aries Avith the hy- 
drogen ion concentration of the medium. 

McKinley and Charles (15) have noted 
indh'idual variation in response of Habro- 
hracon juglandis, a parasitic Avasp, to the 
same dosage in a high frequency electro- 
static field. Wasps placed together in the 
field for the same length of time may be 
apparently lifeless, normal, or in any inter- 
mediate condition at the end of the ex- 
posure. 

Mellon, SzymanoAvski, and Hicks (16) 
haA'e studied the effects of radiations of 1.9 
meters independent of the heat factor. Com- 
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pletcly negative results were o])taine(l in at- 
tempts to sterilize milk and to destroy bac- 
teria both ill vivo and In vitro. Local radia- 
tion to the site of a streptococcus infection 
in guinea pigs produced no chaiiges in the 
course of the infection. With diphtheria 
toxin they report a definite attenuation, as 
assayed by skin te.sls in guinea pigs, the 
toxicity being so diminished that twenty- 
five skin lest do.ses injected intraderinally 
gave the same reaction as that oljtaincd with 
one skin test dose of the control toxin. 
They found that the type of fluid used for 
cooling was of very great imiiortance. 

The vacuum tube oscillator has recently 
been used to produce fever in man. Car- 
penter and Page (17) suspended patients 
between the plates on interlaced tape 
stretched across a wooden frame. With the 
patient on his back and the [)latcB on each 
side they were able to produce a rise of tem- 
perature with no visible discomfort, al- 
though trouble from arcing was experienced 
if the plates were abo\’c and below. They 
believe the development of heat is due to 
the resistance of the hod}’ to the conduction 
of current between the surfaces adjacent to 
the opposed plates. At each alternation of 
polarity of the plates the corresjronding 
polarities arc induced upon the adjacent 
boundaries of the interposed body and cur- 
rent is conducted through the material for 
a brief interval. They have failed to ob- 
serve any objectionable effects of exposure 
to the vacuum tube oscillator of frequency 
10 million cycles per second unless ex- 
tremely high temperatures are maintained 
for long periods. 

EXPERIMENT.A.L P.-^RT 

Apparatus . — The apparatus used in our 
experiments is a vacuum tube oscillator de- 
signed by the General Electric Company and 
loaned to us through the courtes}’ of Mr. 
Carl Darnell. 


The .set is operated from one 110-volt, 
00-cyclc alternating current main and at 
normal conditions of operation draws a cur- 
rent of 25 amperes. The power input to the 
set is then approximately 2.5 kilowatts. An 
oil-immersed transformer having a 6,500- 
voU secondary and feeding a full wave recti- 
fier forms the 3,000-volt direct current plate 
supply for the oscillator. This transformer 
has a sci)arate winding operating the fila- 
ments of the rectifier tubes. An auto-trans- 
former is connected in the primary of the 
high voltage transformer to provide plate 
voltage regulation. The rectifier consists of 
two half-wave hot cathode mercury vapor 
tubes in conjunction with a filter. A con- 
denser is connected directly across the high 
voltage D. c. supply. As this condenser pro- 
vides the peak currents drawn by the oscil- 
lator the full plate voltage swing is utilized 
across the heater plates. The screen-grid 
voltage for the two PR-861 tubes is sup- 
plied from a potentiometer S)^stem across 
the 3,000 volt d. c. supply. (This voltage 
is approximately 500 volts and is not criti- 
cal.) Filament power for the oscillator 
tubes is supplied from a separate trans- 
former. An ammeter is connected in series 
with the high voltage supply and indicates 
the total plate current of the oscillator. A 
shunt feed Hartley circuit operating over a 
frequency range of from 10,000 to 14,000 
kilocycles is used as the oscillator circuit. In 
this circuit the heater plates are in parallel 
with the grid and plate coils. The high 
voltage D. c. is blocked from the heater 
plates by means of a condenser. A radio 
frequency ammeter, in series with the heater 
plates, indicates the current in the tank cir- 
cuit. The frequenc}'- meter consists of a coil 
tuned by a 125 micromicrofarad, straight 
line frequency condenser. A neon glow 
lamp connected to one side of the condenser 
indicates resonance with the oscillator. 

Experiments on Rats . — The electrostatic 
field between the heater plates is not a homo- 
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geneotis one, and as a result the heating ef- 
fect varies in different parts of the field. We 
tested the difference in heating effect at dif- 
ferent levels in the field. For this purpose 
a well-ventilated , three-tiered wooden box 
was constructed, each tier of such dimen- 
sions that a 140-150 gram rat could crawl 
in but could not move from side to side. 
The rats could be observed through a glass 
slip plate which closed the front of the box. 
By means of a support fastened to the top 
of the cabinet the box was placed always in 
the same position between the plates. 

After an exposure the rectal temperature 
of the rat in the top tier showed nearly 
twice the increase of that of the rat in the 
bottom tier. The rats were approximately 
the same weight, and the exposure was five 
minutes. Table II shows a typical result. 

In twenty-tliree such tests the average rise 
of temperature of the rat in the top tier 
was 2.66 degrees F., the average rise of the 
rat in the bottom tier was 1.50 degrees F., 
and the average rise of the rat in the middle 
tier was 2.4 degrees F. 

Effect of Daily Hyperthermia on Rats . — 
Eighteen rats were given an 8-minute raying 
daily for a month. The average tempera- 
ture rise was 3 degrees F. each day. The 
rats stood the exposure well, on the whole, 
although during the month three died. Au- 
tops)'^ of these revealed a bronchopneumo- 
nia, bilateral, in one case, a bowel obstruc- 
tion with distended gut and peritonitis in the 
second, and no gross changes in the third. 
In these instances death could not be at- 
tributed to the high frequency current. A 
histologic study of the organs of three rep- 
resentatives of the remaining rats was made 
by Dr. O. R. Caillet, of the Department of 
Pathology. His report follows; 

^ Spleen: A beginning of perifollicular fibro- 
sis. Grossly the spleen does not appear quite 
as large as noimal and the fibrosis is appar- 
ently associated with a loss of cellular ele- 
ments. Lymph (jlands: Some fibrous chansres 


are also present, but not so marked as in the 
spleen. Liver: There is a slight round-cell in- 
filtration throughout the organ, but no other 
definite patholog}" suggestive of any chronic 
changes. Kidneys, stomach, and intestine show 
no changes. 

A few rats were subjected to only one 
raying and then examined. Those examined 
immediately after, showed no changes. 
Those examined twenty-four hours after, 
showed changes only in the spleen and 
lymph glands. Four days after, there was a 
beginning increase in the number of cellular 
elements, with marked increase of cells 
undergoing amitotic division. In short, the 
changes observed in all these rats closely 
paralleled those observed in rats exposed to 
high temperature produced by other means 
(18). In none of our experiments was any 
evidence of histologic selectivity of this type 
of current manifested. 

EXPERIMENTS ON DOGS 

Lethal Dose: With dogs as the experi- 
mental animals we studied the histologic 
changes in the organs after the dogs had 
been subjected to a lethal dose. In these ani- 
mals the temperature was raised to from 
110 to 112 degrees F. and kept there 
for thirty minutes. After the exposure 
the first animal was unable to stand, but 
lay on his side panting weakly. Most of 
the reflexes were absent. The dog was able 
to drink water but soon vomited it. The 
feces were bloody. The animal became 
rapidly weaker and died in four and one- 
half hours. Autopsy was performed imme- 
diately. 

The autopsy report is as follows: 

Blood and all tissues very cyanotic. Heart: 
Dark in color ; pericardium and endocardium 
cloudy, subpericardial petechial hemorrhage, 
subendocardial ecchymotic hemorrhage very 
extensive in the left ventricle. Hemorrhage 
and edema of valve cusps. Lungs: Congested. 
Infarct in left lower lobe 4 mm. in diameter 
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and 1 mm. in thickiio.s.s. Traciicnl and broii- 
ciiinl miicn.'^a very hyperemic. .Hiiui'iifary 
tract: Hemorrlia^c inlo .stomach, diiodetiiim, 
jejutunn, and upper ileum ,* mucosa of jejunum 
.sloufrliint,’’ and very luanorrha^ic; blond in the 
lumen. The lower ileum appeared normal. 
The colon wa.s contracted firmly and the 
nuico.sa wa.s bomorrbamc. JJvcr: Very dark- 
in color but not enlarged. .S'/i/er/j; Normal in 
.size but .small bemorrhap:es into the pulp vary- 
iiif^ from 2 mm. to 5 mm. in diameter. A'/V- 
iicys: Medulla very dark; corte.x .slriations 
very evident : mucosa of pelvis congested. 
Adrenals: llemorrbaj^es into the corle.x. 

A special .study of the brain and cord of 
this animal was made by the Institute of 
Neuroloj;ty (Dr. A. Weil). I'he report 
showed ; 

Brain .sections show the blood vessels 
maximally dilated. There are small foci of 
extra-vascular hemorrha.crcs. The j^anglion 
cells of the corte.x show the histologic changes 
which have been described as “Akute 
Schwellung.” The Nissl bodies have disap- 
peared and the cytoplasm presents itself in 
cre.syl-violct sections as a fine granulated mass. 
The nucleus contains dark staining granules 
and the nucleolus stands out distinctly. The 
outlines of the cells are indistinct, and the cells 
are^ slightly swollen. The glia nuclei are well 
stained. In the spinal cord the changes are 
essentially tJie same as in the brain. The 
hemorrhagic foci arc most pronounced in tlic 
posterior boms. The anterior horn cells pre- 
sent the picture of acute swelling, as in the 
brain. 

A second dog died sixteen hours after the 
exposure, with essentially the same histo- 
logic changes. The gross changes in the or- 
gans closely paralleled death from heat pros- 
tration. (It was observed in heating these 
dogs that the temperature would rise grad- 
ually to 107 or 108 degrees F., but would 
then suddenly .shoot up, indicating possibly 
a breakdown of the heat regulatory mech- 
anism. ) 

Snblcthal Doses: Sublethal doses are ap- 
parently without harmful effects, even if 
given daily. Dogs seem able to withstand a 
daily temperature rise of from 4 to 6 de- 
grees F. In one series of experiments two 
dogs were radiated weekly, two dogs twice 
weekly, one dog daily (for two weeks), and 
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one dog daily for two months. The e.x- 
posure was at 11 million cjxlcs and was so 
regulated that the temperature of the ani- 
mal was kept from 4 to 6 degrees F. above 
its normal for one hour. 

No dog in this series exhibited any ill 
effects. There was a slight loss of weight 
at first in the animals subjected to the daily 
radiating, but no further loss. The weight re- 
mained constant at the lower level. The dog 
radiated daily for two months went into a 
tonic spasm at the fifteenth treatment when 
the rectal thermometer was inserted. The 
spasm lasted three minutes, the current be- 
ing turned off. Again at the twenty-third, 
fort}--sccond, and fift 3 --second exposures 
tonic spasms of short duration occurred, 
without the thermometer being inserted. 
Aside from these .spasms the animal mani- 
fested no .symptoms of ill effects from the 
exposure to the high frequency current. No 
other dog had tonic spasms. Seven months 
after his last treatment this dog was killed 
and his brain and cord removed for study. 
The following neurological report on this 
dog w-as submitted by Dr. T. T. Stone, of 
the Department of Neurology. 

Cord Dorsal 1: Many ganglion cells are en- 
larged and rounder than normal. Nissl granules 
do not stain definitely, but appear like dusted 
particles. Nucleus is centrally placed in most 
of the cells. Many ganglion cells show neuro- 
nophagia (satellite neuroglial cells surround- 
ing the ganglion cell). No blood vessel abnor- 
mality. No evidence of fresh hemorrhages. 
No leptomeningeal reaction. Sensoi-)^ gray 
matter is normal. 

Frontal Lobe: Many ganglion cells do not 
take the nuclear stain. The Nissl granules are 
almost replaced by a powderjr looking sub- 
stance. Cells are of normal size. Architec- 
tonic arrangement of the cortex is retained. 
White matter shows a few distended blood 
vessels, with no changes in their walls. Lepto- 
meninges show a moderate infiltration of 
large mononuclears, small round cells; an oc- 
casional potymorphonuclear leukocyte is seen 
in the leptomeninges. Van Gieson stains show 
evidence of red cells in the leptomeninges. 
Blood vessels are distended. 

Hematoxylin-eosin sections show evidence 
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TABLE I 



Temp, degrees F. 

Calcium 

(mg. per 100 c.c.) 

Chlorides 
(mg. NaCI/100 c.c.) 

CO; Combining 
power of plasma 

Total 

solids 


Before 

After 

Before 

After 

Before 

After 

Before 

After 

Before 

After 

Dog 1 (a). 

101.6 

105.3 

10.6 

11.0 

477 

477 

38 

29 

22.1 

22.7 

Dog 1 (b). 

102.6 

105.8 

10.4 

11.2 

468 

468 

47 

34 

21.6 

23.5 

Dog 2 

101.9 

106.0 

10.4 

10.4 

484 

464 

40 

30 


1 

Dog 3 

101.6 

106.0 

10.2 

11.2 

473 

463 

38 

29 

^21.9 

24.0 


TABLE II 



Initial temp. 

Final temp. 

Change 

Top 

100.0° F. 

103,0° F. 

3.0° F. 

Middle 

99.4 

101.2 

1.8 

Bottom 

100,6 

102.1 

1.5 

Top 

99.0 

102.6 

3.6 

Middle 

99.8 

102.3 

2.5 

Bottom 

99.6 

101.2 

1.6 


TABLE III 



Temperature 

Calcium 

Chlorides 

CO 2 Combining 
power 

Total solids 


Before 

After 

Before 

After 

Before 

After 

Before 

After 

Before 

After 

1 

101.5 

106,0 

10.4 

10.4 

503 

522 

34.4 

27.7 

19.7 

21.0 

2 

102.1 

106.8 

10.3 

10.6 

491 

512 

48.1 

37.6 



3 

102,3 

109.0 

10.3 

11.3 

526 

498 

42.0 

20.0 

17.1 

21.6 

4 

102.3 

108.1 

10.3 

11.0 

502 

473 

50.2 

33.0 



' 5 

102.3 

107.4 

10.0 

10.9 

510 

509 

51.0 

23.0 




of hemoi'rhage in the leptomeninges. There 
are many types of blood elements, leukocytes, 
lymphocytes, and plasma cells situated in the 
meningeal spaces. 

Parietal Lobe: Blood vessels of the men- 
inges are distended. Many cellular elements, 
as above, present in the leptoraeningeal spaces. 
Hemorrhage is present here, also. The archi- 
tectonic arrangement of the gray matter is not 
disturbed. Several motor cells (Betz) show 
a powdery appearance of the Nissl granules 
immediately around the nuclei, which are cen- 
trally placed. 

Temporal Lobe: This area shows a marked 
distention of blood vessels of the leptomen- 
inges, with many cellular elements around the 
spaces and in them. The ganglion cells are in- 
creased in size (seem swollen). There is no 
change in the Nissl bodies, or processes. Many 
of the cells in this section show marked in- 
crease in stainability of the Nissl granules. 
Blood vessels of the white matter are dis- 
tended. 

Pons and Medulla: Show distention of 


blood vessels of meninges, with cellular ele- 
ments as mentioned above. The cells are en- 
larged. No blood vessel or any other cellular 
change. 

Cerebellum: The vessels around the peri- 
phery are distended. The Purkinje cells are 
enlarged. No other abnormal findings. In the 
hematoxylin-eosin sections the granular cell 
layer appears to be broken and the cells mis- 
placed. 

Conclusion: The brain showed an acute 
edema, confined primarily to the leptomen- 
inges and the cortex. Microscopically there 
was definite evidence of distention of blood 
vessels, with extravasation of cellular ele- 
ments in the leptomeninges. The ganglion 
cells of the brain and cord showed an acute 
reparable process primarily involving the 
Nissl bodies and affecting the size of the 
cell. 
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TA11LI3 IV 



Inili.il temp. 
(dcKfees 1'.) 

lionr 

l/i hour 

1 hour 

Change 




95.3 

9.L3 

95.5 

mWM 

7.1 


Liver 

95.(} 

U5.6 

97.0 


9.8 


Spleen 

92.0 

95.2 

97.5 


11.4 


Gut 

95.b 

95.5 

97,5 

102.0 

9.0 



Initial loinp. 
(fit'},'rce,<; 1'.) 

20 mill. 

1 hour 

V/i hours 

hours 

Change 

Rcctnni 

97.4 

98.9 

10.4.3 



12.0 

Kidnc\-.„ 

97.5 

99.1 

102.8 



11.1 

I'cimir 

9/').5 

98.4 

102.0 



12.5 

hr.Tin 

97.7 

99..'? 

103.3 

100.4 

109.2 

HI 


TAin.K Y 



Inili.al temp, 
(degrees F.) 

hour 

1 hour 

IJd hours 

2 hours 





Rectum, 

90.4 

100.0 

103.0 

100.1 






Cord 

94.4 

97,8 

101.1 

101.1 






Kidnev.. 

90.2 

99.9 

10.1.1 

105.4 






Ilr.nin 

. 

95.5 

99.9 

103.1 

105.0 







.allowed to cool down, then killed by ether intracardiac, then re-c-xposed. 

m 

Initial temp, 
(degrees F.) 

20 min. 

45 min. 

V/i hours 

214 hours 

2-14 hours 

3}4 hours 

3-14 hours 

4j4 hours 


99.0 

97.4 

97.0 

98.8 

101.0 

102.7 

105.3 

100.9 

109.0 

nH 

94.3 

91.2 

90.S 

91.8 

94.5 

94.0 

90.1 

97.8 

99.3 


94.4 

94.4 

90.5 

90.5 

100.5 

100.9 

103.2 

104.0 

107.0 

HD 

93.4 

? 

? 

90.6 

93.0 

95.1 

97.1 

99.5 

101.0 


There was no evidence of irreparable 
damage to any part of the Imain or cord. 

The blood chemistry changes noted were 
essentially the same as those recorded in our 
determinations of the blood changes in dogs 
and men subjected to a diathermy current. 
Blood calcium remained unchanged or rose ; 
chlorides remained unchanged, fell, or rose; 
alkali reserA'e decreased markedly (the ani- 
mals became restless, and panted), and total 
solids increased about 10 per cent. The 
number of red and white cells increased also, 
undoubtedly due to the concentration of the 
blood. The blood chemistry determinations 
were made on the blood of the dog which 
was radiated weekly. Table III shows the re- 
sults on the dog. At the fourth heating the 


non-i)rotein nitrogen and uric acid were also 
determined. The NPN went from 19.7 mg. 
per 100 c.c. to 23.4 and the uric acid 
changed from 1.42 to 1.91 mg. per 100 c.c. 
At the fifth treatment the NPN changed 
from 13.6 to 19.6, and the uric acid changed 
from 1.36 to 1.8. 

From a comparison of these results with 
those resulting from a diathermy treatment 
it is seen that the changes are very similar. 
There appears to be a concentration of the 
blood. The chlorides respond irregularly, 
sometimes increasing, sometimes decreasing. 
A prolonged exposure to the vacuum tube 
oscillator where the rectal temperature rises 
above 110 degrees F. results in a death, 
in which the histologic changes observed 
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TABLE VI 



Initial temp, 
(degrees F.) 

40 min. 

70 min. 

1 Rectum 

98.4 

103.3 

106.6 

' Kidney 

98.4 

104.1 

106.0 

Brain- 

99.2 

105.2 

107.6 

1 Spleen 

97.7 

103.0 

105.7 

; Room 

. 

37.7 C. 

40.0 C. 

41.3 C. 

1 The dog was allowed to cool down in the icebox, then killed and re- 

exposed. 

1 

Initial temp. 



; 

(degrees F.) 

70 min. 


i Rectum 

99.4 

103.6 


Kidnev. 

99.6 

99.0 


Brain 

99.0 

99.1 


Spleen 

94.4 

96.1 


Room 

39.0 C. 

42.0 C. 



closely resemble those resulting in death 
from heat prostration. 

DO DIFFERENT ORGANS HEAT AT 
DIFFERENT RATES? 

In the live anesthetized animal exposed 
to the high frequency current the different 
organs are heating up at approximately the 
same rate. The blood evidently serv’^es as a 
very efficient distributing agent to maintain 
a uniform temperature. This is clearly 
shown by the following experiment. The 
viscera of a dog under barbital anesthesia 
are exposed, and the animal is placed in the 
high frequency field. Temperatures are 
taken at 15-minute intervals, the same ther- 
mometer being inserted to the same depth 
each time. Six such experiments were done 
in a constant temperature room, different 
combinations of organs being taken each 
time. Table IV shows the typical record 
of two dogs. 

Conditions are different, however, in the 
dead animal. In death, there is no distribut- 
ing medium of the generated heat, and dif- 
ferent organs heat up at different rates. If 
heat Avere being generated by the radiations 
m both the li\ e and dead dog at the same 
rate, one A\ould expect the dead animal to 
heat up more quickly, since in the dead clog 


heat loss is reduced to a minimum, while 
in the live dog the heat-regulating mech- 
anism is allowed to operate unhampered. 

To obtain information on this point we 
subjected four barbitalized dogs with viscera 
exposed to the high frequency current, tak- 
ing records of the heating of the organs 
during life. The dog w'as then allowed to 
cool down to his initial temperature, killed, 
and the exposure repeated in the same con- 
stant temperature room. In these experi- 
ments the animal was so placed in the stock 
that the head was not in the electrostatic 
field. The results are striking, as shown by 
the typical results recorded in Table V. 

It is clearly seen from the tabulation that 
in the dead animal the different organs do 
not heat up at the same rate. Not only do 
the organs not heat up as quickly in the dead 
animal as in the live one, but more than 
twice as much time is required to achieve 
the same temperature elevation. These re- 
sults were confirmed in the other three ex- 
periments. 

These observ'ations naturally raised the 
question of wh)" the live dogs heated up 
faster. The live dog is losing heat by respi- 
ration, the other heat losses being identical 
in both live and dead dog. The live dog is, 
of course, producing heat because of its 
metabolism, which does not occur in the 
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dead dog. Since it was impractical to mea.*;- 
urc the temperature of all the tissues in 
the dead dog simidlancously it wa.s nece.';- 
sary to determine the caloric increase ca- 
lorimetrically. 

I'or this purpose a calorimeter was con- 
structed large enough to accommodate a 
7-kilo dog. The technic for e.'-limating the 
caloric increase was the same as that given 
by Christie and Loomi.s (10). 'Phe sjjecific 
heal of dogs was determined directly, as no 
figures were available for this value. To do 
this, ten dead dogs of known weight were 
placed in a constant temperature oven at 
40 degrees C. for periods varying from ten 
to twenty-four hours. They were then im- 
mediately transferred to the calorimeter and 
the increase of temperature noted after 
equilibrium had been reached. From the ob- 
scn'cd temperature rise the .^jjecific heat was 
calculated. The average value obtained was 
0.69, a figure in close agreement with the 
value secured by Christie and ]..oomis for 
mice. 

In this next scries of experiments the live 
dog was radiated for a fi.xcd period of time, 
the temperatures recorded, the animal was 
allowed to cool down, tiien killed and re-ex- 
posed. In detail, when the rectal tempera- 
ture had returned to normal the dog was 
immediately killed by intracardiac injec- 
tion of chloroform and replaced in the 
field. The final temperature of the dead 
dog was estimated calorimetrically. In 
these experiments we found that the total 
elevation of temperature in dead dogs was 
considerably less than that found in live 
dogs. (We sought an explanation for this 
fact in the consideration that the live ani- 
mal, while confined in the stock it is neces- 
sary to put him in in order to radiate him, is 
quite active, and this increased muscular ac- 
tivity leads to an increase in metabolism and 
to a higher temperature. ) We thought also 
that the difference in temperature between 
the room and the dog resulted in a signif- 


icant radiation loss. To obviate both these 
objections the next series of animals were 
ajiesthetizcd with barbital, and the tempera- 
ture of the room was raised to the initial 
temperature of the dog. The experiments 
on the animals with exposed viscera were 
rcj)cated first. A typical result is shown in 
Table VT, one of four similar experiments. 

'J'hc experiments on live clogs not oper- 
ated upon under barbital anesthesia and on 
dead dogs in which the temperature change 
was estimated calorimetrically indicated that 
the radiation loss and increased activity of 
the confined animal are factors which con- 
tribute to the difference between the tem- 
perature rise observed in live and dead ani- 
mals, but that they are not enough to ac- 
count for this difference. In five animals in- 
vestigated under these conditions the average 
temperature increase in the live anesthetized 
animal was 6.2 degrees F. for an average 
exposure of 38 minutes, while in the dead 
animals the average increase was 2.0 de- 
grees F. (in one animal there was no 
change). It is possible that an overlooked 
calorimeter heat loss may be an important 
factor. Allowance for as much as a 25 per 
cent heat loss, which is extremely unlikely, 
does not bridge the gap. If heat is being 
generated by the radiations in both the live 
and dead dogs at the same rate, the eler^a- 
tion of temperature in live anesthetized dogs 
is considerably greater than that found in 
dead dogs. These results on dogs are con- 
trary to the results on mice reported by 
Christie and Loomis (10). A possible ex- 
planation for the difference in these results 
may lie in the vast difference in mass 
radiated and in the length of exposure. 
Christie and Loomis used 20-gram mice and 
their average exposure was less than 10 
minutes (in one case 29.8 minutes). The 
weight of our dogs was between 5 and 7 
kilos, and the duration of exposure was 
never less than 38 minutes. Also, the basal 
metabolism of the live animal may play an 
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important role in its increased temperature 
rise, as it is known that for a 1 degree F. 
rise in temperature there is a 7.2 per cent 
increase in the basal metabolism. This 
energy is largely converted into heat and 
can contribute materially to the temperature 
elevation. 

SUMMARY AND CONCLUSIONS 

1. The biological effects of electromag- 
netic waves emitted by a vacuum tube os- 
cillator have been studied at frequencies 
between 10,000 and 14,000 kilocycles per 
second. 

2. The electrostatic field between the 
plates is not homogeneous, the heating effect 
varying in different parts of the field. 

3. Sublethal doses given to rats daily for 
a month and to a dog daily for two months 
are without ill effects. The histologic 
changes are those found in animals sub- 
jected to hyperthermia induced by other 
means. 

4. The lethal effect of these currents can 
be fully accounted for on the basis of heat 
production. The histologic changes observed 
closely parallel those in death from heat 
prostration. 

5. The blood chemistry changes observed 
in dogs subjected to sublethal doses are very 
similar to the blood changes noted in the 
diathermy experiments: Calcium was un- 
changed or rose, chlorides increased or de- 
creased, CO 2 combining power decreased 
markedly ; total solids, non-protein nitrogen, 
and uric acid increased. 

6. In the live anesthetized dog with 
viscera exposed, the different organs heat 
up at approximately the same rate, the blood 
serving as a very efficient distributing mech- 
anism of the generated heat. In the dead 
dog the different organs heat up at different 
rates. Also, live anesthetized dogs heat up 
at a faster rate than dead dogs. 

7. The effects produced on animals of 


the diathermy current and the electromag- 
netic waves emitted by a vacuum tube oscil- 
lator can be fully explained on the basis of 
the heat generated by high frequency cur- 
rents which are induced in them. 


I wish to express my appreciation to Dr. 
A. C. Iv}f for his kindly and stimulating 
help in the investigation of this problem. 

A grant from the Department of Public 
Welfare of the State of Illinois made this 
work possible. 
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Radiation from Wireless Valves. H.M. S 
Turner. Lancet, Dee. 27, 1930, CCXIX, 
1437. 

Iliirh-power wireless valves are provided 
with a water-jacket or a hif^hly rcfractoiy 
substance may be used instead of glass, with 
air-cooling. In certain valves fused silica is 
used for this purj>ose. ^'alves of this type 
were tested by exposing X-ray films to the 
emanations from the tubes. Each film was en- 
closed in its light-proof container and one 
film, in its container, was enclosed in an en- 
velope made from thick sheet-lead, on the 
front of which a cross had licon cut out after 
the manner of a .stencil. In front of the 
others, letters cut from sheet-lead were close- 
ly applied. The exposure was two hours, with 
the films at a distance of eight inches from 
the valve tubes. The voltage uniformly 
throughout the exposure was 9,000 and the 
milliampcrcmcter reading was 160 to 170. AH 
the films, when developed, showed the effect 
of the radiation, and reproductions of these 
radiograms are shown in the article. It is sug- 
gested that an individual working constantly 
in rather close pro.ximily to the tubes might 


possibly receive enougli radiation to get the 
.so-called cumulative effect, even if small. No 
history of erythema or any other indication 
of effect on the attendants about these tubes 
could be found, but for obvious reasons no 
leading questions were asked. It is suggested 
that perfect protection be obtained by screen- 
ing the valves with metal or lead glass screens 
of suitable proportions. Tlie penetrating pow- 
er of these radiations was not determined, as 
no means were at hand for measuring it, and 
no estimate of the quantity by any of the 
stamiard units used in the work with the 
roentgen ray was made. The author desired 
to record the fact that radiograms can be 
taken by the agency of such valves. 

H. J. Ullmann, M.D. 


X-rays in Stars, A. S. Eddington. Strah- 
lentherapie, 1930, XXXVII, 1. 

This is the German translation of a well 
written lecture which English readers inter- 
ested in the subject may find in the British 
Jountai of Radiology, March, 1930, III, 99. 

Erxst a. Pohle. M.D., Ph.D. 



THE OBLIQUE PROJECTION IN EXAMINATION OF THE 

LUMBAR SPINE^ 

By J. HUBENY, M.D., Chicago, Illinois 


T he prime object in making a diagno- 
sis is to be able to select the proper re- 
medial measures, to alleviate or cure a 
disease, or to prevent unnecessary detrimen- 
tal interferences. However, since the enact- 
ment of legislation under which the employ- 
er is obliged to compensate an employee for 
injuries sustained during the performance 
of his duties, a new condition has arisen re- 
quiring proper adjudication to all con- 



Fig. 1. Typical lumbar vertebra. Note direction 
of articular facets. 


cerned; certainly, this means of compensa- 
tion is a proper responsibility to offset more 
or less disability, either permanent or tem- 
porary, with the consecjuent inability to en- 
joy the fruits of a gainful occupation. 

As in most instances in which a monetary 
gain is possible, malingering immediately 
becomes a common practice, especially suc- 
cessful if collusion exists among a dishon- 
est patient, a dishonest lawyer, and a dis- 
honest doctor; hence it becomes apparent 
that great care must be exercised to circum- 
vent such practices. 

'Read before the Radiological Society of North America 
at the Sixteenth Annual Meeting, at Los Angeles Dec 1-S 
1930. 


Subjective symptoms can never be com- 
pletel)’- disputed ; however, the precise meth- 
ods now possible in scientific medicine re- 



Fig. 2, Schematic drawing showing relationship 
of tube, spine, and film. 

duce many of these symptoms to tangible 
entities because they must be reconciled 
with sound thinking and new facts. 

In injuries, the skeletal system is fre- 
quently involved, and, by means of a proper 
and thorough roentgen examination, certain 
possibilities are definitely established, either 
positively or negatively. 

The roentgenologist should be free to 
choose all the angles necessary, particularly 
when the spinal column is under investiga- 
tion. It is constructed of a number of 
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Fip. 3. FiRtircs 3, -I, 3, ami 6 Fip. 4. Compaic facets marked Fig. 5. 

arc of the same patient. Ahove "1” with facets marked "2" on 
(Fig. 3) is the antcro-posterior Figure 5. Note arthritic changes 


projection. The articular facets of the latter, 
between the fifth Inmhar vertebra 
and the sacrum arc not satisfac- 
torily seen (cf. F'ig!'. d and 5). 

Docs the left fifth transverse 
process make contact witli the 
ilium (cf. Fig. 6) ? No, it does 
not. 

piccc.c. securely connected to,irclhcr and Itav- 
ing only a .slijrlu dej^rec of movement be- 
tween any two individttal jiieccs, though 
permitting of a very con.siderablc range of 
movetnent as a whole, allowing a sufficient 
mobility with a minimum diminution of 
strength. 

The main joints of which the spine is 
composed, together with the varied move- 
ments to which it is subjected, render it li- 
able to sprains, which may complicate other 
injuries or may exist alone, but so closely 
are the individual vertebra; articulated that 
these sprains are seldom severe and an 
amount of violence sufficiently great to pro- 
duce tearing of the ligaments would tend to 
cause a fracture or dislocation. The fur- 
ther safety of the column and its freedom 
from liability to injur)^ are provided for by 
its arrangement in curves instead of one 
straight line. For it is an elastic column 
and must first bend before it breaks. Un- 
der these circumstances, being made up of 
three curves, it represents three columns, 
and greater force is required to produce 
bending of a, short column than of a longer 
one that is equal to it in breadth and mate- 
rial. Again, the safety of the column is 


provided for by the interposition of the in- 
tervertebral discs between the bodies of the 
vertebra;, which act as buffers in counter- 
acting the effects of violent jars or shocks. 

Fracture dislocation of the vertebral col- 
umn may be caused by direct or indirect 
violence or by a combination of the two. 
The fractures from indirect violence are the 
more common and here the bodies of the 
vertebra; are compressed, while the arches 
arc torn asunder; in fractures from direct 
violence the arches are compressed and the 
bodies of the vertebra; are separated from 
each other. It will, therefore, be seen that 
in both classes of injury the spinal cord is 
the part least likely to be injured and may 
escape damage even when there has been 



f 


Fig. 6. The fifth left transverse process does not 
contact with the ilium (cf. Fig. 3). 
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Figs. 7, 8, and 9. These three films are of the same patient. Essential diagnosis was “preternatural 
mobiliti' of the fourth and fifth lumbar bodies due to fault 3 ' development of the right articular facets.” 
The oblique projections show pretty good mechanical arrangement and development of these facets. A 
bone transplant was advised, but the patient objected. After the removal of a highh' adherent appendix, 
the predominating symptom of intense right lumbar backache disappeared. 


considerable damage to the bony frame- 
work. 

The parts of the vertebral column most 
liable to be injured are, first, the thoraco- 
lumbar region; second, the cervico-thoracic 
region; third, the atlanto-axial region. 

AXGLES FOR STUDY 

This paper has to deal with a technic 


especially adapted for a more detailed study 
of the bodies of the lower dorsal vertebrse, 
the lumbar spine, and the upper sacral seg- 
ments. 

It is not intended to displace the usual 
angles, namely, flat or stereoscopic antero- 
posterior projections and the lateral projec- 
tions, but to amplify them; as a matter of 
fact, a flat antero-posterior plus the two 



F’g- 10- Fig. 11. Fig. 12. 


Figs. 10, 11, and 12. These three films are of the same patient. .Asymmetrical pelvis. The adjoin- 
ing left facets of the fifth lumbar vertebra and sacrum are visible in Figure 10 and also in Figure 1-. 
while the corresponding right facets do not show in Figure 10, but do show in Figure 11. 
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Figs 13, W, 15, and 16 These four films arc of the same patient Sacralizcd fifth lumbar vertebra 
The arrows in Figure 13 (uth'r li'fO call attention to what was considered a possible over-riding 

Fig 14 ('g/’per ru/ht) The central beam is lower than in the ease of Figure 13 , also directed cephalic- 
ward This IS a more satisfactor> film than the one shown in Figure 13. but still unsatisfactor>' (cf 
F'gs 15 and 16) 

Figs 15 and 16 (lo'a<cr left and riqht, rc'ipcctn eh) These films show' no over-riding They do 
show the articular facets, a horizontal promontory, and irregularity of the adjoining surfaces of the fifth 
lumbar bodv and sacrum 


oblique projections to be described are the 
ones of choice, to be used routinely 

The articular facets, the relation of the 
transteise processes of the fifth lumbar t^er- 
tebra to the ilia, and the apposition of the 
fifth lumbar vertebra to the sacrum are 
more definitely outlined, also many times 


the spinous processes of the fourth and 
fifth lumbar vertebrae are depicted with 
greater clarity It is surprising to get bone 
detail and architecture far surpassing the 
complete lateral projection. The reason is 
quite obvious: first, the part under exami- 
nation is closer to the film; second, the 
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Figs 17, 18, and 19 These three films are of the same patient Calcification ot the left ilio-lumbar 
ligament The facets of the sacrum and the adjoining ones of the fifth lumbar vertebra are not satis- 
factorily demonstrable In Figure 18 (ccntei) note the clarity of the facets, also the relationship of the 
fifth lumbar body to the sacrum 


thickness is considerably lessened in the 
oblique position 

The lateral projection is unsatisfactory in 
tracing the articular facets; since the su- 
perior facets tend to face inward and back- 
ward and the inferior facets forward and 
outward it becomes apparent that placing 
the body at an angle is a necessity. 

TECHNIC 

Use large films for a general survey only; 
for detail, smaller films are to be used. Nat- 
urally, double screens, duplitized films, and 
a Potter-Bucky diaphragm are necessary 
The technical factors are left to the discre- 
tion of the roentgenologist 

The patient lies partly on the right side 
so that the transverse line is approximate!} 
forty-fi\e degrees to the horizontal plane 


(namely, the top of the table) The spinous 
processes should be in the mid-line of the 
diaphragm and will be elevated a short dis- 
tance therefrom, because the patient is tilted 
with the left side of the body away from 
the film The central beam is perpendicu- 
lar to the film, and directed o^er the par- 
ticular area under suspicion. 

The mate to this film is taken next, re- 
peating this process with the exception that 
the patient lies on the left side In this way 
the two sides are portrayed for comparison, 
one showing the details of the articular 
facets, neural arches, etc , of one side, while 
the mate depicts those of the other side 

This examination is especially useful in 
detecting pathologic conditions of the facets 
and is far superior to other methods in de- 
tecting fractures of the bodies, dislocations, 
and spondylolisthetic invohements 
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T he .science of nuliolo^y embraces 
the application of the entire electro- 
magnetic spectrum in clinical work. 
While many of yott limit yourselves in your 
chosen ftelcl to the use of roentgen rays and 
radium for diagnosis and thcraj)y. there are 
also many, and I believe it is a steadily 
growing number, who have added other 
parts of the spectrum, for instance, ultra- 
violet radiation and other close!}- related 
fields, such as high frcqtiency currents, to 
their therapeutic armamentarium. This de- 
velopment, I believe, is a desirable one, and 
a few cx'amples may illustrate my state- 
ment. Alost .striking in this respect is the 
successful combination of electrocoagula- 
tion and X-rays or radium in the removal 
of malignant tumors. There is also the use 
of ultra-violet radiation in clearing up .sec- 
ondary infection in post-operative cases, or 
for general body exposure in connection 


with local i-ocntgen or radium treatment of 
patients with lessened resistance. 

Similar considerations have induced your 
President to place a Symposium on Physical 
'riieraj)}- on the program. Although the 
three papers in this symposium will cover 
some phases of physical therapy which are 
not so closcl}'' related to the daily work of 
the radiologist, I trust that they will arouse 
your interest sufficiently so that you too will 
join in helping to promote the scientific de- 
velopment of physical therap}-. In addition 
to these papers, there will be practical dem- 
onstrations showing the different types of 
apparatus available at present for the pro- 
duction of ultra-violet rays, high frequency 
currents for diathermy, desiccation and 
coagulation, including the endotherm knife, 
and also some measuring instruments de- 
signed for clinical use. 
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EDUCATIONAL PROBLEMS IN PHYSICAL THERAPY^ 

Bj' WILLIS S. PECK, M.D., Director, Department of Physical Therapy, 
University of l^Iichigan Medical School and University Hospital, Ann Arbor, Michigan 


T he medical profession is now em- 
ploying physical therapeutic methods 
to a greater extent than in the past, 
because scientific investigation and applica- 
tion have shown that they have a definite 
place in medical practice. Physicians and 
physicists interested in the various branches 
of this field are frequently adding more 
accurate information. The difficult)’’ which 
prevents more rapid dissemination of the 
present knowledge is the lack of sufficient 
opportunit}^ for the physician and his assist- 
ants to gain adequate instruction. 

The limits of the field of physical therapy 
are not well defined, so that many proce- 
dures are instituted under this name which 
are really not a part of it. It is also true 
that there are many methods employed un- 
der the name of physical therapy which are 
not physiologically sound. For this reason 
it is clear that, until fancies are separated 
from facts and the practice is placed upon 
a more rational basis, the inquiring phy- 
sician may often look askance at some of 
the procedures. 

The further ach'ancement of ph)’sical 
therapy will depend to a great extent upon 
the value which can be derived from these 
methods. When more experimental and 
clinical evidence has been found which will 
point to the correct use and define the limi- 
tations of the measures, the profession will 
manifest a more active interest and their 
efforts will be much more intelligently 
directed. 

It is, therefore, tire present situation in 
regard to instruction in physical therapy 
which will be considered in this paper. 

There are three groups of individuals 
who are particularly interested in this 
work: physicians, undergraduate medical 

JRead before the Radiological Society of North America 
at the Sixteenth Annual Meeting, at Los Angeles, December 
1 - 5 . 1930 . 


students, and technicians. Because of the 
different points of view and interests of 
these groups each must be considered sep- 
arately. The first group is composed of 
physicians who desire to practise physical 
therapy, those who wish to use the methods 
in conjunction with their general practice or 
specialty, and those who refer their cases 
for treatment. 

For the ph)'sician who expects to limit 
his practice to physical therapy, or roent- 
genology and ph)’sical therapy, there are 
very few short and intensive courses that 
are worth while. Usually, the physician 
must visit several different hospitals and 
pick up in a desultory fashion whatever ap- 
pears of value. Because of this lack of 
educational facilities for the physician who 
specializes in physical therapy, the caliber 
of his work is frequently not so high as that 
found in other special medical fields. It is 
necessary, therefore, that teaching institu- 
tions equip themselves for more complete 
instruction in this type of work. 

The physician who would like to add one 
or more physical therapeutic methods to his 
practice finds in teaching institutions little 
opportunity for organized work such as he 
desires. Provision for such work is one of 
the most outstanding needs at the present 
time. To meet this demand, one institu- 
tion through its post-graduate department 
accepts physicians who wish to study and 
observe special phases of the subject for 
short lengths of time. A small fee is 
charged, and the responsibility of assisting 
the visiting physician in his study and ob- 
servation is placed upon the physical ther- 
apist. Although this arrangement is not 
entirely satisfactory, much valuable infor- 
mation may be imparted. There is no 
doubt but that this does place the visiting 
physician in a different category from that 
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of one who makes a few casual visits to 
such a department. 

This lack of educational facilities in 
teacliiiifj institutions explains in part why 
many physicians secure their information 
on j)hysical therapy from courses fristercd 
by commercial intcre.sis. and why more 
proj;ress has not been made in devclopint;: 
the methods amons,'' practitioners. 

Tlie Council on Physical 'I'herapy of the 
American Medical Association (1) and 
some of the physical therapy societies (2) 
have taken the first steps for the practical 
education of the physician. The {)rescntn- 
tion of lectures and clinics to the county 
medical societies and meclinjis of the asso- 
ciations. which arc /xiven as preliminary in- 
struction in the subject, marks proj;jrcss in 
the advancement of this important branch 
of therapeutics. 

The physician who docs not himself wish 
to use physical therapeutics, but prefers to 
send his patients to specialists or clinics do- 
ing this type of work, is also more inter- 
ested than formerly. Evidence of this is 
seen in the growth of physical therapy 
clinics and hospital departments during the 
last five years. Frequently the referring 
physician has not had the opportunity to ac- 
quaint himself with the possibilities of 
physical therapeutic practice. He often 
looks for results which are not possible 
from any type of therapy. If a better op- 
portunity for gaining information were 
provided, such a situation wovild be less fre- 
quent. To overcome such difficulties a con- 
sultation is often helpful in order that the 
physical therapist may discuss the possibili- 
ties of treatment with the referring phy- 
sician, and at the same time acquaint him- 
self more fully with the problems confront- 
ing the physician. It frequently happens, 
however, that the physical therapist be- 
comes so engrossed with the details of his 
own work that he loses his perspective and 
exaggerates the importance of the measures 
in which he is interested. 


It has been observed that an opportunity 
for education of both the staff and the phys- 
ical therapist will be presented if the latter 
will participate with the staff on visits to 
routine medical and surgical cases. This 
affords an opportunity for an interchange of 
ideas and tends to more hearty co-operation 
on the part of both groups. 

The field of physical therapy has devel- 
oped so rapidly that much more attention 
has been paid to the instruction of the 
undergraduate medical student than of the 
practising physician. Four years ago the 
announcements of medical schools and hos- 
pitals (3) itidicated that only eighteen med- 
ical schools were providing courses in phys- 
ical therapy, although nineteen others were 
giving time to the work in other courses. 
To-day there are only a few that do not 
make some provision for the instruction of 
their .students in physical therapeutic meas- 
ures. Not only is the number of medical 
schools teaching physical therapy increas- 
ing, but the courses are being extended and 
the quality of the instruction is being im- 
proved. 

The teacher of physical therapy is not 
aided by the extensive background of ex- 
perience and investigation which has been 
accumulated in other fields of therapeutics. 
Because of this condition it is most impor- 
tant that he select carefully the material 
which he places before his students. This 
must be scientific, compatible with other 
fonns of medical practice, and of practical 
value. Instructors must also be continually 
searching for important and new investiga- 
tions, which are constantly being reported, 
so that the present inadequate evidence re- 
lating to some of the physical therapeutic 
agents may be amplified. Most medical 
courses do not permit the expenditure of 
much time on physical therapy; therefore, 
the instruction is not commensurate with 
that given to subjects of equal importance, 
nor sufficient to ground the student in the 
fundamentals. 
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The material to be given the student and 
the location of the course in the curriculum 
are questions upon which few teachers of 
physical therapy seem to agree. !Many 
schools have simply added physical ther- 
apeutics to the general course of therapy, 
while others furnish an optional course in 
the clinical years. Some few have taken 
the step of introducing a required course, 
mth further work as an elective. One of 
the difficulties found when physical ther- 
apeutic methods are mixed with others or 
when the course is placed in the last year is 
that the students are not interested in the 
physics and applied physiolog)-, but wish to 
learn only the technical procedures. It is 
obvious that without first learning the 
fundamentals the technical knowledge Avill 
be of little value. 

Possibly the best arrangement at the 
present time is a short required course in 
the sophomore year and further electives in 
the clinical years (4). A part of the foun- 
dation for physical therapy can be laid in 
the pre-medical school years. Instruction 
in the phj'sics of radiation, electricity, and 
the general properties of matter should be 
presented in such a way as to be more ap- 
plicable to the future needs of the student 
of medicine. A short course during the 
sophomore medical year is xarj desirable. 
In this instruction period the physical 
principles as they appl)' to physical ther- 
apeutics should be reviewed and followed 
by studies of the physiological action of the 
agents. Courses in the clinical years should 
likewise be provided. It is advisable at 
this time to teach the practical application, 
Avith most emphasis placed upon the ther- 
apeutic action and indications for treat- 
ment. Instruction in technic should also be 
given to the students in groups of four or 
six, but it should always be secondar^^ to the 
study of clinical indications and effects. 
The object of such courses is not to train 
physicians to be technicians, but to giA'e 


them a knowledge of the therapeutic prin- 
ciples. 

Because of the amount of time required 
for the purely technical work the actual 
application of physical therapeutic meas- 
ures cannot be carried out on a large scale 
by the physician without adequately trained 
assistants. The training of competent 
technicians is, therefore, a matter of consid- 
erable importance (5). Man)" institutions 
haA'e started courses for the training of phys- 
ical therapy technicians, but few have the 
facilities for proA'iding a complete and Avell 
rounded training. It is only in teaching in- 
stitutions Avhere instruction in the basic 
sciences can be combined Avith practical ap- 
plication that technicians can receive the 
most satisfactory training. 

The educational standards for technicians 
set forth by the American Medical Associa- 
tion (1) and the American Physiotherapy 
Association require that the students have 
special preliminary training in the fields of 
nursing, physical education, or some allied 
activity. A number of the larger teaching 
institutions Avill admit only students AA'ho 
have successfully completed courses of 
nursing or physical education in recognized 
schools. 

The course itself includes instruction in 
anatomy. physiolog)", patholog)", and 
physics, as well as the technic of physical 
therapeutic application. A total of twelve 
hundred theory and practice hours is sug- 
eested, more than half of Avhich are to be 
deA’Oted to the theoretical Avork. At the 
present time only a fcAV schools are able to 
meet these requirements, but it is encourag- 
ing to note that others are expanding their 
curricula so that their courses proA"ide bet- 
ter training. 

Thorough education of technicians aviH 
proA'ide trained assistants in hospital de- 
partments and large clinics, but it Avill not 
supply the type of assistants required by 
most physicians in prh'ate practice. They 
should be able to secure an assistant trained 
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in tlic various types of lalKuatory work as 
wei! as in tlie technic of physical Iherapcu- 
tic methods. Since it is the praclisinj^ phy- 
sician who will do imich of the physical 
therapy in the future, the training,'' of this 
type should not be ne^ylccted. 

SU.M.MAUV 

In this paper three lines of cducatirmal 
activity have been discussed: 'I'he fust 
deals with providing educational facilities 
for the physician and is most pressing; the 
second, which concerns education of under- 
graduate medical students, indicates that 
progress is being nifulc; the third, relating 
to activities in the field of technical traiti- 
ing for assistants, points out that tlie pres- 
ent methods are meeting the needs of only 
a small part of the profession. 
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BIOPHYSICAL PRINCIPLES OF PHYSICAL THERAPY' 

By K. W. STENSTROM, Ph.D., Minneapolis, Minnesota 
Department of Biophysics, University Hospitals 


P HYSICAL therapy utilizes the trans- 
fer of energ)' in one form or another 
to the human body in order to influ- 
ence a pathologic condition either locall}' or 
generall)’-. Such a transfer of energ}”^ takes 
place all the time under normal conditions 
and, if increased beyond certain limits, leads 
to the death of the individual. This refers 
to heat as well as to radiation and electric 
currents. It is, therefore, evident at once 
that whether a beneficial or detrimental 
effect is produced depends upon the quan- 
tity of energ}' applied as well as upon the 
quality. Unless the energ}^ is measured in 
a proper way and unless we have found out 
how much is needed to accomplish the de- 
sired effect in the individual, we cannot ex- 
pect to obtain good results. W e have, then, 
from the outset two problems, one purely 
physical and the other one biological. 
Neither one of these should be neglected. 
It seems, therefore, that an intimate co- 
operation between physicists and physicians 
should lead to the best results. 

From the physical point of view the 
agents used can be analyzed in a satisfac- 
tory way and the quality as well as the 
quantity of the energ)^ applied may be de- 
termined. To find out in detail just what 
effect the treatment has on the biological 
object is, however, impossible. The best 
we can do is to study certain physical or 
chemical components of the animal or 
human being or certain functions and note 
to what extent they change with the treat- 
ments. So many more or less uncontrol- 
lable factors enter in, however, that even 
those simple changes we observe may be in- 
cidental instead of direct consequences of 
the applied energ}-. A statistical method is 
usually needed to give us information about 

^Kead before the Radiological Society of North America 
at Annual Meeting, at Los Angeles l^ecem- 
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the effects. It is this complicated biological 
aspect which sometimes makes the physician 
neglect the physical measurements or con- 
sider them unnecessarily accurate. The 
physicist, on the other hand, may sometimes 
go too far and prepare to make elaborate 
determinations where less accurate meas- 
urements would facilitate the biological ex- 
periment and lead to satisfactory conclu- 
sions. However, as a rule, we can state 
that detailed quantitative knowledge of the 
agent one uses is necessary for experimental 
work as well as for proper routine treat- 
ments. The forms of energy we shall con- 
sider here are electric currents, electromag- 
netic radiation, and heat. 

RADIATIOX’’ 

When radiation is used for treatments it 
is important to know what kind of rays are 
present in the beam. The most useful 
theory at the present time is that the rays 
consist of electromagnetic waves moving 
with great velocity. The wave length de- 
fines the radiation. Any electromagnetic 
radiation can be spread out into a spectrum 
and each part of the spectrum is represented 
by certain wave lengths. The only satis- 
factory way of defining the radiation is by 
its spectral distribution. The first funda- 
mental established fact which should be re- 
membered is that all electromagnetic radia- 
tion is transported with the same velocity 
through a vacuum. This velocity amounts 
to about 3 X 10^® cm. per second, a constant 
which usually is designated by the letter c 
(c = 2.9986 X 10'® cm./sec.). The very 
simple relation c — vX states that the veloc- 
ity is equal to the wave length (X) times 
the frequency v. It, therefore, does not 
matter whether the radiation is defined by 
the wave length or by the frequency, as the 


730 



STENSTKOM : lUOPIlY.SiCAL PRINCIPLES OF PHYSICAL THERAPY 731 


value of one of these quantities can he easi- 
ly calculated when the other one is known. 
The spectrum has been divided tip into cer- 
tain lar^c ran.q’cs. 'rinis rays from radium 
occupy the rctfion 0.005 to about 0.5 .'^u.q'- 
strdni unit (A.IT.)': roentf'en rays used in 
therapy 0.06 to 5 : roentj^en rays and 

ultra-violet radiation toti easily stopped by 
air to he considered for treatments 5 to 
2,000 A.U. Ordinary ultra-violet radia- 
tion 2.000-4,000 A.U.' (200-dOO tm ) ; visi- 
ble radiation -100-800 mp.; infra-red radia- 
tion 800-100,000 mii; radio and wireless 
rays 0.1 mm.-50,000 meter v-rays and 
roentgen rays are usually consiilered separ- 
ately and adequately and will not he taken 
up in detail here. Ordinary ultra-violet and 
infra-red rays belong' definitely to the phys- 
ical therapy field and will lie referred to in 
the following discussion. 

Ahsorptinn ami Measurements . — The 
rays assert an effect only when all or part 
of them arc absorbed; that means, when 
some of the radiant energy is changed into 
some other form of cnergv. When visible 
radiation strikes a black surface most of the 
energ)- is transformed into heat. The infra- 
red rays arc changed into heat with 
especial ease, and that is why they some- 
times have been called “heat rays.” This 
is, however, a very poor nomenclature, as 
radiation is one form of energy and heat 
another form. 

A ver}’ satisfactory way to measure the 
intensity of radiation is to let a narrow 
beam strike a blackened metal surface and 
thus be transformed into heat. The amount 
of heat produced can then be measured in 
one way or another. If the blackened sur- 
face is at the junction of a thermocouple, 
an electric potential is set up and an electric 
current may be produced which can be 
measured by means of a sensitive galvanom- 
eter. If the rays have been spread out to 
a spectrum by means of a spectroscope be- 

= 10 mm. = 10,000;! = 10,000,000 m;i — 

100,000,000 A.U. = lO’ A.U. 


fore they strike the thermocouple, the in- 
lensit\- can be determined for each wave 
length. This method of measuring radia- 
tion can be used throughout the whole range 
referred to here. Rays of short wave 
length (ultra-violet and part of the visible) 
liberate electrons when they strike a metal 
surface. This property can be utilized to 
measure them by means of a photo-electric 
cel! and a galvanometer, a rather simple 
method which is used to a great e.vtent. It 
must he kept in mind, however, that the 
efficiency varies with the wave length and 
the photo-electric cell must be calibrated for 
the part of the spectrum for which it is go- 
ing to be used. Special care must be taken 
because this type of instrument may change 
its sensitivity with time, and recalibration.^ 
are, therefore, required. The cadmium 
photo-electric cell can he employed without 
the use of a spectroscope to measure the in- 
tensity of the radiation in the ultra-violet 
of the region effective in producing an 
erythema as it has a selective sensitivity in 
this region. The cell must, of course, be 
standardized and should be rechecked reg- 
ularly ( 1 ) . The color change produced by 
ultra-violet radiation in a methylene blue 
solution has also been recommended for de- 
termination of dosage. It must be remem- 
bered that a slight change in pH as well as 
the presence of a small impurity may have 
a pronounced effect on such a color change. 
Other chemical reactions may be influenced 
in a similar way. Special precaution must, 
therefore, be exercised if they are used to 
measure dosage. 

The primary effect of the radiation on 
tissues can take place only where the rays 
are absorbed. Careful measurements have 
led to the conclusion that so-called far 
infra-red rays longer than about 1,400 (2) 
m;*. are absorbed intensely by water and 
that they are practically completely ab- 
sorbed by a few millimeters of tissues. 
Near infra-red and visible radiation are 
more penetrating, the maximum penetrabil- 
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ity being around 1,200 mp.. Measurements 
haA^e been made of the penetration through 
the cheek of a full grown person. Accord- 
ing to Danforth, 20 per cent penetrates the 
cheek at this wave length (3). The tissues 
are quite opaque to ultra-violet radiation, 
and, on the whole, the more so the shorter 
the waA^e length. Between 240 and 310 mt*. 
the)'- are so easily absorbed that practically 
nothing passes through the skin. The direct 
action of this important zone, therefore, un- 
doubtedly is limited to the skin itself unless 
the underlying tissues are denuded. Some 
recent biological experiments by Miescher 
(4) indicate that a thickness of Ot*- of 
stratum corneum reduces the intensity of 
this radiation to one-half, and one of 90V‘ 
to about 0.1 per cent. It is interesting, too, 
that the amino-acids with a phenol ring, 
and, consequently, most proteins, have an 
absorption band around 280 miJ., and that 
hemoglobin has several absorption bands in 
the visible region as well as an intense one 
in the region around 400 mt*.. 

Action . — It is well known that infra-red 
and visible radiation heat the tissues. 
Therefore a great portion of these radiations 
must be transformed directly into heat: 
whether they haA'e any other effect has not 
been definitely determined as yet. As they 
are fairly penetrating, they carry the heat 
into the tissues to a certain extent and this 
may be of great importance, as, e.g., pointed 
out by Sonne (5) (destruction of toxins, 
etc.). The shorter rays may also be trans- 
formed into heat to a certain extent, but 
they eA'idently also have other actions. The 
photo-electric effect undoubtedly leads to 
chemical changes. This is particularly evi- 
dent in the region of from 240 to 310 miJ^, 
AA'hich produces skin erythema, actiA'ates 
ergosterol, etc. The pigmentation of the 
skin is a later effect of this radiation, but 
may, according to Uhlmann (6), also be 
produced by Avaves around 313 and 366 miA. 
As is noticed from this, erythema and pig- 
mentation are not as closely correlated as 


was usually assumed, and the latter is not 
just simply a consequence of the former. 
It is Avell knoAvn that exposure to erythema- 
producing ultra-violet rays makes the skin 
less sensitive to subsequent exposures, but 
it has been under discussion hoAV this pro- 
tection is brought about. Undoubtedly, the 
pigmentation contributes to a certain ex- 
tent to this protection, but Miescher (4) 
has on the basis of a series of convincing 
experiments concluded that the main factor 
is the thickening of the stratum corneum. 
This seems very plausible if it is true that 
9v- of the layer absorbs 50 per cent of this 
type of radiation. If, e.g., the stratum cor- 
neum is thickened from lOp. to 30i^. (as he 
found in one experiment) , about four times 
as much exposure Avould be required to pro- 
duce the same reaction as before. 

Insofar as light therapy is concerned it is 
evident that it can be A'er)' effective. It is 
also clear from the previous discussion that 
the action depends upon the spectral dis- 
tribution of the radiation used. Both 
qualitative and quantitative measurements 
are required in order that the best results 
may be obtained. A great amount of research 
is needed in order to determine just Avhich 
type of radiation is best for a certain condi- 
tion. The extreme difficulty in determin- 
ing the “dose” giA^en an individual during 
a treatment as a consequence of the varia- 
tion in thickness of the stratum corneum 
should never be lost sight of. 

ELECTRIC CURRENTS 

Different types of electric currents haA'C 
different effects upon the human body: the 
first requirement, then, is to differentiate 
between the A'arious types. An electric 
current means moA'^ement of very minute 
electrically charged particles. In a metallic 
conductor the current is carried by negative 
electrons ; in an electrolyte by an equal num- 
ber of positiA'e and negative ions. The cur- 
rent can be either direct or alternating. The 
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particle? which tratispnrl the cvirrent do not 
chani^c (he direction of inovcnicnt in a di- 
rect current. In an electrolyte, c.^., the 
po?itivc ion? arc inovin.cr in one. and the 
nccrativc ions in the opposite, direction con- 
tinuously. In an allernatinfr current the 
direction of the inovcnicnt chanj^cs and the 
nuinher of times per second the particles re- 
turn to their fir.^t direction is referred to as 
the frequency of the current. 

If the current docs not chanjjc its inten- 
sity with time it is referred to as a constant 
direct current. The intensity of such a 
current is determined by the resistance of 
t/ic cofidtfctor and (he potcritral difference 
between the ends of this conductor. The 
practical unit for the resistance is the ohm 
(fl), for the potential difference the volt 
(V). and for the current the ampere (A). 
If these units arc used, the simple relation 

holds A = — (Ohm’s law). If a current of 

one ampere passes through a metallic con- 
ductor, it means that 6.281 X 10”' electrons 
pass through the cross-section per second. 
Due to the resistance .'^omc of the electricity 
is transformed into heat and the amount 
thus transformed is equal to 0.24 A‘D calor- 
ies per second (Joule’s law). Slight fluctua- 
tions in the current do not affect these rela- 
tions considerably if average values are 
taken. The simplest form of alternating 
current is the so-called sinusoidal, Avhich 
changes intensity continuously and smooth- 
ly np to a maximum and down to zero 
again, then below zero to a minimum value, 
and then back to zero, and so on. One 
such complete change, as described, is 
called one cycle. Currents with almost any 
number of cycles per second, of any fre- 
quency, can be made. The most common 
is the 60-cycle current, aA’ailable in most 
cities. The average value of this current 
at a certain cross-section is zero, as just 
as much current passes in one direction as 
in the opposite direction, and it, therefore. 


cannot be measured with a direct current 
meter. I'hc effect is, however, propor- 
tional to the square of the current, and the 
.square is. of course, alwa)'? positive. The 
cfTectivc current is equal to the square root 
of the average of the square of the inten- 
.sity. The a.c. is influenced by reactance 
and capacity as well as by resistance. These 
new factors are of greater importance the 
higher is the frequency of the current. The 
heal produced is, however, still A“D, if D is 
taken as the "effective” resistance through 
which the current A passes. 

The faradic current consists of sudden 
fmpu/.se.s which last for a very short time, 
with longer intervals in between. The im- 
pulses alternate directions and are usually 
more abrupt in one direction than in the 
other. 

Current through Tissues . — An electric 
current passes through the body in a way 
similar to that in which it goes through 
corresponding types of inanimate conduc- 
tors. From a physico-chemical point of 
view, tissues can be regarded as made up 
of membranes and fluids. The membranes 
are A'ery poor conductors, while the fluids 
are good conductors of the electrolyte type. 
The electricity is, therefore, transported by 
ions. If two resistances are in series, the 
same current passes through both; if they 
are connected in parallel, the current is 
divided between them in such a way that 
Ai Do 

— = — . The greater portion of the cur- 
Ao Di 

rent passes through the smaller resistance, 
but some goes through the higher resist- 
ance. If the two electrodes are applied to 
the skin at different parts of the body, the 
current has to pass both through the skin 
and the underlying tissues, these structures 
being in series. Most of the current passes 
.straight through the soft tissues because the 
resistance there is Ioav; some spreads out 
sideways, but as this portion of the current 
has a longer pathway, the resistance is 
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the lungs is prevented. Dry hot air baths 
are, of course, very effective in producing 
perspiration, but, due to intense evapora- 
tion, the temperature of the body is kept 
much below the temperature of the air. 
Hyperpyrexia produced by means of exter- 
nal physical sources is sometimes referred 
to as “artificial fever.” Would it not be 
better to reseiwe the name “fever” for dis- 
eases in which the temperature-regulating 
mechanism is disturbed in such a way that 
the temperature equilibrium is brought 
above 37° centigrade? Hyperpyrexia has 
long been used for treatments of certain 
diseases, but its effectiveness has not been 
generally accepted. New interest in it has 
been awakened u'ith the introduction of 
modern devices which permit more perfect 
regulation of the temperature. Hyper- 
pyrexia is, of course, injurious to a certain 
extent to the normal tissues and their func- 
tions. but it evidently is more harmful to 
certain bacteria and certain bacterial to.xins 
as well as to malignant tissues. Therefore, 
the possibilit)- exists that it may be effective 
in certain diseases if used properly. Ne- 
crosis of the tissues may result if the in- 
creased temperature is kept up for any 
length of time. Some experiments by 
N. Y'estermark (10) have shown that tissue 
necrosis can be produced in rats if the local 
temperature is kept at 44° C. (111.2° F.) 
for about three hours. The knowledge of 
the physiological, biochemical, and hemato- 
logical effect of hyperpyrexia in contradis- 
tinction to fever is essential for further ad- 
vance in this field. These effects are being 


studied now at several laboratories and 
some interesting findings have already been 
brought out. The effect on the blood of a 
temperature increase up to 106° and lasting 
for from three to five hours is not nearly so 
pronounced as that of fever. The pulse 
rate and the diastolic blood pressure are def- 
initely increased, and the metabolism also 
seems to be increased. Such a treatment 
causes a loss of several pounds of fluid in 
form of perspiration, evidently releasing a 
great amount of bound water into free 
water and removing it through the skin. It 
is possible that the investigations of this 
type finally will lead us to definite conclu- 
sions concerning the effectiveness of heat 
treatments, as well as concerning the proper 
temperature and time to use them. 
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CLINICAI. API’JJCA'l'IONS OF ULTRA-VIOLET RAYS^ 

Hy JOHN S. COULTEIi, niul EDWIN W. SMITH, Jk., IsI.D. 
Norlliwcsu-ni Univn-'.ity Medical School, Chicago, Illinois 


A HOSPI'I’AL to I)c rccojjnizcd ns 
modern must he so eciuipped tlial the 
sick may henefil hy the latest discov- 
eries in medical science. Amonj^ tlie most 
important advances in modern tlierapeiitics 
is the proper use of physical ajfcnts. The 
physical ag'cnts of tlie fjreatcst use to the 
general practitioner are Iieat, ]ift:ht, water, 
massasTc, and c.xercisc. In the use of these 
atjonts hy the jj^eneral practitioner it is im- 
portant that they he on definite prescription, 
as arc dru^cfs, and that they he employed for 
long periods daily, for which some arrange- 
ments must he made for their use at home. 
This has heen considered elsewhere hy one 
of us (22), and in this short article it is de- 
sired to consider one physical agent used to- 
day in most hospitals, namely, ultra-violet 
radiation. 

The lack of standardized methods of 
measurement of dosage, of careful records, 
and the follow-up of cases in this field is 
deplor.ahle. If clinical results are to mean 
anything, these defects must lie corrected. 
Instead of reporting a few cases benefited 
hy ultra-violet radiation from a certain 
lamp with no standardized dosage given, 
groups of cases in hundreds or thousands 
should be studied. The clinical department 
referring the case to the physical therapy 
department should make the preliminary ex- 
amination and diagnosis. The physical 
therap)' department should have all lamps 
calibrated hy such methods as suggested by 
Pohle (1) or Coblentz (2). The calibration 
of tbe lamps should be checked every 
month, for even if lamps were standardized 
at the time of their manufacture, serious 
variations would occur with the aging of the 
lamp and variable conditions of usage. The 

’Read for the authors by John S. Hibben, Jf.D., of 
^asadena, Calif., before the Radiological Society of ISorth 
America at the Si.xtcenth Annual Meeting, at Los Angeles, 
Occ. 2-5, 1930. 


dose should be such that it could be dupli- 
cated in another department. The results 
should be judged by the clinical department 
referring the case. "J'he physical therapy de- 
partment should keep careful records of the 
cases and report them with the clinical 
department. No case should originate in 
the hospital physical therapy department, 
but this department should have the entire 
responsibility of prescribing the treatment. 

The therapeutic use of ultra-violet light 
in dermatology has recently been coming to 
the front bccau.se of more active and more 
accurate research. At present its use tends 
to be more as an adjunct method of treat- 
ment rather than a specific one. 

In psoriasis some cases will clear up re- 
markably well under ultra-violet radiation, 
while others will fail to respond or even be 
made worse. In persistently recurring cases 
ultra-violet light may be used liberally, 
whereas repeated X-ray treatments are liable 
to produce permanent skin changes. Ultra- 
violet is being used to prevent the recurrence 
of lesions by having the patient use the lamp 
periodically at home, using a small dose, with 
the maintenance of slight pigmentation. In 
general, tbe superficial, slightly infiltrated 
forms, especially in fresh eruptions, respond 
better than long-standing thick plaques. Re- 
sponse is also better in those cases which 
have not had a previous attack, and in which 
the onset has been rapid. A second degree 
erythema is necessary, and in the treatment 
of thick patches a water-cooled lamp with 
compression may be used to shorten the 
time. Goeckerman (3) has reported on the 
use of crude coal tar ointment and ultra- 
violet in psoriasis, the effect being that of a 
sensitization of the lesions to the light. 

In alopecia areata of recent origin an ac- 
tive hyperemia may be produced by inten- 
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sive doses of ultra-violet light; no improve- 
ment can be expected without a hyperemia. 
Hyperemia produced by irritants, where the 
destruction is not too great, will produce 
equally good results. In the old cases, espe- 
cially of the universal type, ultra-violet 
should be tried even though the prognosis 
is poor. It is of utmost importance in the 
prognosis of these cases to make a correct 
diagnosis. In cases in which scar forma- 
tion is the result of a disease a bald spot re- 
sults from permanent destruction of the 
hair follicles, as in pseudopelade of Brocq. 
and no results can be expected. 

In seborrheic alopecia, also, there is a 
tendency to a degeneration of the hair fol- 
licle, and ultra-violet light may produce a 
fine fuzz which does not develop further, 
and which tends to fall out. It has been 
shown that the action of ultra-violet in 
alopecia is not specific and that results are 
due to reorganized nervous and vascular 
tone. 

In acnc vulgaris the best result with ultra- 
violet light is obtained in the acute stages, 
where there are a small number of come- 
dones, with some acute inflammation and a 
rather large amount of oily secretion. Pus- 
tular lesions are absorbed rapidly under bi- 
weekly doses; a first or second degree ery- 
thema is recommended by Andrews (4). 
The treatment of acne with ultra-violet is 
likely to be r-ery slow. Patients often object 
to repeated heav}’- doses of ultra-violet light 
to the face. Other factors in the disease, 
such as endocrine disturbances, chronic in- 
digestion, poor nutrition, etc., should be cor- 
rected. 

In tuberculosis of the skin, such as lupus 
vulgaris, the production of a second degree 
reaction, locally, produces improvement. 
The clearing up of systemic tuberculosis 
also is a factor in the treatment of local skin 
tuberculosis. Reyn (5) says that a perma- 
nent recover}’ with slightly visible scars was 
manifest in 90 per cent of 104 cases of 
lupus, while an intensive, but only local. 


treatment proved far less effectual. In this 
connection it is well to remember that in the 
presence of advanced pulmonary tuberculo- 
sis, or tuberculosis of the pleura, ultra- 
violet light must be used with caution. 

Pityriasis rosea is a systemic disease 
whose marked symptoms are large fawn- 
colored lesions distributed over the trunk, 
together with itching, which is worse at 
night. The disease, of course, is harmless 
and self-limiting. A dose sufficient to pro- 
duce exfoliation can be used to remove the 
lesions and to relieve the itching, leaving in 
their place erythema and an exfoliation, 
producing the discomfort of a severe gen- 
eralized sun-burn. For this reason many 
patients prefer to have the disease run its 
course without the treatment. 

In the superficial fungus infections of the 
skin, such as tinea versicolor, a prompt cure 
can be obtained by removing the organism 
as well as the superficial layers of the skin. 
This exfoliation is necessary as the fungus 
inhabits only the superficial layers of the 
skin. Keratolytic ointment, such as one-half 
strength Whitfield ointment, or a solution 
of 10 per cent sodium hyposulphite, will 
produce equally good results without an 
erythema. In ringworm of the feet, the 
difficult}’’ of exposure of the area between 
the toes to ultra-violet rays is overcome by 
the use of an ointment. Ringworm of the 
scalp is better treated with agencies which 
will cause the temporary epilation of hair, 
as ultra-violet light does not penetrate suffi- 
ciently. 

In impetigo, better results can be obtained 
by rigid local cleanliness, and the use of an- 
tiseptics such as 4 to 10 per cent ammoni- 
ated mercury ointment. While it has been 
demonstrated that the shorter wave length 
ultra-violet has bactericidal properties, the 
difficulty in its use is the lack of penetration 
of sufficient quantities of these shorter rays 
to become effective. The killing of the few 
organisms on the surface is not of much 
practical importance. An inflammatory re- 
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action, however, jirothiceil by a second de- 
cree crvthcnin, does seem to produce local 
resistance and tlius some sli},du improve- 
ment. 'J'his .'iame statement mi.trhl be made 
for other infectitms of the skin sucli as pyo- 
derniia. ecthyma, etc. 

In cryst/’clas, Ude (6) has rej)orlcd the 
use of ultra-violet in 91 patients, followed 
by as tfood results ns could be e.vpected, 
with otlier accepted methods of treatment, 
inchulin" roentj^eii radiation atid antito.xin. 
With the use of ultra-violet, he points out 
that the technic is simple, ine.vpcnsivc, de- 
void of dan^jer. requires only one treatment, 
is rcnciily .'nvtilablc in pmctica/iy all com- 
munities. and that the results arc compara- 
ble to tho.se of any other method. Reckcr 
points out the e.xcept ion ally hiph mortality 
of infantile erysipelas. In the German hospi- 
tals. accordinjt; to Schlieppc's report (1923) 
of infants under one year old stricken by 
erysipelas. 78 per cent died. In America, an 
80 per cent mortality was reported in 1927. 
Becker reports that with from one to one 
and one-half erythema do.ses at the German 
hospital clinic at Bonn, by tbc use of ultra- 
violet light 87 per cent were cured and that 
only one child died, which death was due 
to general infection complicated with peri- 
tonitis and bronchial pneumonia. These re- 
sults are somewhat startling. \Vhile expo- 
sure to ultra-violet rays in erysipelas has 
been severely criticized by some, it deserves 
further study, and additional work will 
have to be clone before a definite stand can 
be taken on the subject. It must be remem- 
bered, however, that other methods of 
treatment are far from remarkable. 

The theory that ultra-violet radiation 
might be used to lessen the effect of a mas- 
sive dose of X-ray, intentionally or other- 
wise given, we believe has been definitely 
disproven by MacKee (7). Ultra-violet 
might improve chronic X-ray ulcers by an 
improvement in the circulation and by a 
stimulation of granulation tissue, but other- 
wise is contra-indicated. Experimental 


studies on the combined effects of roentgen 
and ultra-violet rays by Pfahler c/ al (8) 
show that the ultra-violet would not prevent 
roentgen-ray dermatitis in many of the rab- 
bits on which the}' experimented. On the 
contrary, the ears which received combined 
treatment with ultra-violet and roentgen 
rays showed a more severe reaction than 
the control cars. These control ears re- 
ceived the same amount of roentgen-ray 
treatment, producing a ma.ximum reaction 
in which ulceration and a sloughing off of 
the cars occurred." 

Contra-indications to ultra-violet therapy 
include high or continued fever, 
marked activity of lesions, advanced car- 
diorenal diseases, acute pulmonar)’- tubercu- 
losi.s smallpox, and hyperesthesias to light 
in such rare conditions as hydroa vaccini- 
forme. hydroa a;stivale, and xeroderma pig- 
mentosum. 

The effects of the lack of standard 
methods for measuring dosage of ultra-vio- 
let radiation are illustrated by the reported 
rc.sults of ultra-violet radiation on the 
blood. In a series of 200 new-born infants 
short exposures of ultra-violet radiation, ac- 
cording to Sanford (9), increased the 
hemoglobin content and number of red 
blood cells to a slight extent in an average 
number of cases, and there was a rapid re- 
turn to normal. Short exposures to ultra- 
violet radiation increased the hemoglobin 
content and the number of red cells to a 
greater extent in cases in which these ele- 
ments were lower than normal, and they 
tended to remain normal. In contrast to 
this report a recent careful study (10) of 
fort}"^ children showed that ultra-violet radi- 
ation had no specific effect on the blood. In 
respect to these experiments and many simi- 
lar ones, it would be impossible for another 
group of investigators to duplicate the 
dosage, as apparently neither the quantity 
nor equality of the radiation was sufficiently 


*See also Pohle, E. A., and Wright, C. S.: Radiology, 
April, 1930, XIV, 351. 



740 


R.\DIOLOGY 


measured, nor is it recorded that variations 
of tlie indmduals were considered. Thus 
the use of ultra-violet radiation in secon- 
dar}' anemias is still in the experimental 
stage. 

Ultra-^■^oiet radiation has a definite value 
in tlie treatment of ophthalmological dis- 
eases. In co-operation witli our Department 
of Ophtlialmolog}'. we are tr\-ing to secure 
clinical data on tliis subject. 

Comeal ulcers respond well, for which 
a concentrated fomi of ultra-violet radia- 
tion should be used. In detennining our 
dosage we used a mercury' quartz water- 
cooled lamp on tlie conjunctim and cornea 
of six rabbits, ^^’itll this lamp at a dis- 
tance of about one indi it took on the aver- 
age fort}' seconds to secure a superficial cell 
destmetion such as could be detected by tlie 
use of fluorescin. Therefore, we give our 
patients only a oO-second dose at tlie same 
distance. Local treatment is of benefit in 
comeal ulcer, tuberculosis of die cornea and 
conjunctiva, trachoma, and blepharitis. 
Herpetic lesions show tlie most marked ef- 
fect of such treatment General body ra- 
diations are of benefit in phlyctenular kera- 
titis and in ocular conditions due to tuber- 
culosis (11). 

Ultra-Holet radiation has a definite value 
in the treatment of wounds. The exposure 
should be made at eveiv change of dress- 
ings and increased in accordance to tlie pa- 
tients tolerance. In tlie after-treatment of 
electrical bums, healtliy granulations are 
encouraged by tlie judicious use of ultra- 
Holet radiation, according to Fisher (12). 
Gltra-Hoiet radiation is a valuable adjunct 
in tlie preparation of infected gn^anulation 
tissue for skin grafting. For an infected or 
a sloughing wound, a continuous hot. wet 
dressing is used, and clianged daily. WTien 
tliese measures haie insured an adequate 
blood supply, ultra-Holet radiation is em- 
ployed in doses sufficient to render tlie 
gninulations red. vascular, and free from 
exudates. The dose should be sucli as to 


produce a mild er\-tliema on the normal 
skin, and increased if the wound is not 
properly influenced. D'hen tlie granulation 
tissue has become a firm bed of beefy red 
— a non-infected area — witli a line of grow- 
ing epitlielium at the edges, conditions are 
right for skin grafting. 

In active rickets, cod liver oil. viosterol. 
and ultra-violet radiation are generally ac- 
cepted as specific agents in the prevention 
and cure in infants. Mosterol is of advan- 
tage because of its concentration. Ldtra- 
violet radiation doubtless produces a variety 
of phvsiologic effects, including influences 
on the blood and circulation, that remain to 
be carefully evaluated. The main difficult}' 
is tlie lack of infomiation of tlie amount of 
ultra-violet radiation needed. combina- 
tion of cod liver oil. viosterol. and ultra- 
violet ra.diation seems most desirable at 
present. Their relatii-e merits are under in- 
vestigation. Gerstenberger (13) has been 
using onlv one exposure of ultra-violet ra- 
diation weekly to secure a mild eiv-tliema. 
and says he secures the same results as with 
larger amounts. 

The dosage of ultra-riolet radiation in 
infants witli tetany was recently studied 
(14). and it was found tliat die dosage 
given bv Gerstenberger as sufficient to cure 
rickets could not be relied on to cure tetany. 
Here again is demonstrated die disadvan- 
tage of die lack of standardization of do- 
sasre. Gerstenberger used die er}'dienia unit 
of Rost and Keller and tlie investigators in 
die dosage in tetany used die oxalic acid- 
uranye sulphate mediod to measure die in- 
tensit}' of ultra-riolet radiation. They 
found the limit of optimal dosage to lie be- 
tween eight and tiiirt}'-eight oxalic acid 
imits and used daily doses. 

Tlie susceptibility to common colds has 
been reduced -M) per cent according to 
ilaughan and Smiley, of Cornell (15). in 
a series of experiments on college student? 
over a period of several years. This has 
not been confirmed by like experiments else- 
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where, but our experience leads ns (o be- 
lieve (Iiat ultra-violet radiation plays an im- 
portant vole in the j^revention of hrnnehilis. 
Sunshine is the best source t>f tins radia- 
tion. but artificial sources must be vised in 
the winter months in cold climates. TTcre. 
again, is a suliject for clinical investigation 
as to the amount of radiation needed ami 
for a control scries of cases. 

The general tre.atment of tuberculosis by 
ultra-violet radiatioiv is not placed on a 
proper scientific basis. 'I'lie main reliance 
in tuberculosis is still in rest, bygicne, and 
diet, but ultra-violet radiation is one of the 
most important adjuvants in the treatment. 
Sunlight is still the best source of tiUr.a- 
violct light. Mayer (18) believes that ar- 
tificial sources of light arc not to be relied 
upon as important aids in the treatment of 
pulmonary tuberculosis. Even sunlight in 
pulmonary tuberculosis leaves much to be 
desired. .Also, the dangcr.s arc such as to 
make this form of treatment hazardous un- 
less carried out under expert supervision. 
So far as cases of pulmonary tuberculosis 
are concerned, nothing but failure will re- 
sult if cases arc treated when the patient's 
temperature is 100° F. Treatment should 
l>e stopped then, and the patient be kept at 
rest in bed. Treatment can be resumed 
when the temperature falls to normal, and 
the dose must be lowered. It is probably 
better to under-expose the patient than to 
over-irradiate him. 

The aim of ultra-violet radiation therapy 
is to find the part of the radiant energj^ 
spectrum which is specific or, at least, best 
adapted for use in tuberculosis. Some work 
bas been done along this line by Phelps 
(16), and although it has not been con- 
firmed, it is at least a step in the right di- 
rection. He states that the wave length 
band lying between 320 and 380 millimicrons 
was studied Ixith clinically and experimental- 
ly and was found to be active. The chief 
effect is an acceleration of the processes of 
repair which may or may not be Specific for 


tuberculosis, but which is essential in the re- 
tention of function. It is an indirect effect, 
general rather than local. Longer expo- 
sures can be given if the erythema and tan- 
producing rays, 300 to 320 millimicrons, are 
of smrdl quantity or absent. Erythema and 
pigmentation, therefore, arc of no use as 
a basis of dosage given. 

Sunlight is the treatment of choice for 
bone and joint tuberculosis, graduated ex- 
posures of the body usually being made, ac- 
cording to the method of Rollier (19), to- 
gether with the agencies of diet, hygiene, 
.and necessary surgical measures. General 
exposures are used, with additional local 
exposures over the area of disease. In bone 
and joint tuberculosis, a weight chart 
should be kept and watched carefully as this 
is one of the most important guides to the 
progress of the cases. X-ray films, with at 
least two views of the joints, should be 
made at intervals of three months. Proper 
orthopedic measures should always be 
taken. 

In laryngeal tuberculosis, general body 
radiation should be combined with suitable 
local treatment. Strandberg (17), who has 
reported a most complete study of 203 cases 
of laryngeal tuberculosis, employs a treat- 
ment consisting of increasing periods of 
general body radiation combined wdth other 
suitable local and general treatment. He re- 
ports cures in 113 patients, or 55.6 per cent. 

With proper care and conscientious su- 
pervision, the results obtained by ultra-vio- 
let radiation in tuberculous peritonitis and 
intestinal tuberculosis are quite encourag- 
ing. The greatest caution is necessary in 
the matter of exposure, and the method of 
gradual body exposures, starting at the feet, 
after the method of Rollier, should be fol- 
lowed with either natural or artificial radia- 
tion. The area of exposure and the time 
are gradually increased until the patient re- 
ceives a general body radiation with addi- 
tional local exposure of the abdomen. 

In lymphatic tuberculosis, we have ob- 
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tained excellent resvilts with ultra-A’iolet ra- 
diation, and our experience agrees with 
Mayer. He says: “Tuberculous h^mph 
nodes may be seen clinically in three difler- 
ent stages. In the first stage, e.xposure to 
light is followed by an inflammatory reac- 
tion, with slight pain, tenderness, and 
swelling. In the majority of cases the in- 
flammation subsides, and the h-mph node 
finally heals. About 30 per cent of these 
appear to the writer to show no tendency 
to heal under light alone; but with X-ray 
irradiation, in addition, a large number of 
these also will improA'e. In the second 
stage of caseation, ultra-violet light expo- 
sures alone will frequently bring about reso- 
lution. When softened lymph nodes reach 
the stage of fluctuation, aspiration or inci- 
sion is necessar}-, and then ultra-violet ra- 
diation is most effective. In the third stage, 
excellent results are obtained in clearing up 
sinuses of long standing, but occasionally 
X-ra}' exposures may have to be combined 
with light treatment for complete healing 
to take place. Local irradiation of the sinus 
area should be made, in addition to general 
irradiation of the body. In cured cases ex- 
posures have A'aried from three to eight 
months.” 

Ultra-violet radiation has a place in the 
treatment of arthritis. Its influence is not 
specific, but it has a definite value when the 
patient has a secondary anemia or is suf- 
fering from a lack of sunlight due to con- 
finement in bed. All our arthritic cases re- 
ceive artificial ultra-A'iolet radiation in the 
winter months and are instructed in sun 
baths in summer. Again dosage has not * 
been determined. 

We have been co-operating with the De- 
partment of r^Iedicine in the use of ultra- 
Auolet radiation in asthma. Unger (20) of 
this Department says: “For about three 
years we haA'e been using ultra-A'iolet light 
as an accessory method of treatment. We 
believe it helps as a tonic and it seems to be 
specially A'aluable in the under-nourished. 


We believe that it has no specific A^alue, yet 
our results have certainly been improved 
since we adopted its use.” 

Recently Ave have tried to estimate the 
blood calcium in fracture cases A\dth non- 
union, but in no case Avere Ave able to shoAV 
a deficiency of blood calcium. SAvart (23) 
recently shoAved that irradiated ergosterol 
giA^en b}' mouth to rabbits did not increase 
the rate of healing or the amount of callus 
formed in fractures of the tibia and fibula. 
Murray (22) says that “fractures alAA^ays 
heal, unless there is a mechanical bar to tis- 
sue groAvth.” The healing is accomplished 
as AAuth Avounds elscAA^here by the groAvth of 
granulation tissue. This granulation tissue 
is deriA'ed from the AA'ounded soft parts of 
the bone-periosteum, endosteum, and the 
areolar tissue about the A'essels in the nar- 
roAv cavity and elseAA’here. 

The source of calcium for this calcifica- 
tion is dead, autolyzed bone at the site of 
fracture, and not the blood stream. Vascu- 
lar changes probably induce local tissue pH 
changes, Avhich may strongl)’- influence pre- 
cipitation of calcium salts from solution or 
colloid combination or ferment activities on 
large radicles of organic calcium salts. 
GiA^en tissue death, a local calcium source, a 
Amscular status producing the proper pH, 
and granulation tissue, bone Avill form Avith- 
out the presence of am'' bone cell. Bone as 
a calcium source can be experimentally re- 
placed by both inorganic and organic salts 
of calcium. Either precipitation or fer- 
ment-splitting actiA'it}" may be responsible 
for the calcium deposition; the latter seems 
the more probable. Bone and soft-part cir- 
culation are of prime importance in the 
process of calcification of fracture healing 
and should, therefore, be prime objects of 
attention earl)' in the bone-healing process. 
The time to use eleA^ation, heat, massage, 
diathermy, and active exercise is then, if 
possible; it is much more important than 
later in the course. Mouth administration 
of calcium and phosphorus and similar 



COrLTKK AND SMITH: rLTKAA'lOl.I-T RAY.S 


743 


(Iniij.s i.'' iiK'fi'ci'ti\ c. 1 f calcium is uccflcd. 
it imisl be supplied locally and not r-a/ the 
blood stieam in any indi\idnal whose fjen- 
cral calcium metabolism is tionual. I'tom 
the above eNperiments and our experience, 
theicfore, we believe that ultia-violet ladia- 
tiou will not inlluencc the union t*f fiac- 
turcs. 

In concludiut; this biief di'-cu'-'-ion of ul- 
tra-Aiolet ladiation tbeie aie '■c\era! |)oint^ 
that apply to the u'-e of all pliy'^ical af(ent^ 
which we wish to emphasixe: First, the ur- 
gent need of a siandardi/.ed do'-age; sec- 
ond, the U'^e of these agents on a definite 
wiitten prescription by a physician and not 
by a technician with generalized direction- 
by a plnsician; thinl. these agents ate onl\ 
adjuncts and must, Uierefoie. he used as 
aids to other medical or suigical treatment 
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DISCUSSION 


Dr. H. j Ullmann (Santa Barbara, 
California): There is one point I wish to 
emphasize which w^as not spoken of in any 
of the papers. Any trained technician can 
give infra-red treatments, diathermy, mas- 
sage, or gjnnnastic w’^ork wdth very little di- 
rection from a physician, and can do no 
particular harm if her technic is poor, but it 
is as absuid for a technician to give ultra- 
violet wdthout the direction of a physician 
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as it is to give tuberculin or digitalis under 
the same condition. You might order a 
nurse to give a certain dose of tuberculin, 
but you would not tell a nurse simply to 
give tuberculin treatments. The Council on 
Physical Therapy of the American Medical 
Association and the American College of 
Radiology both agreed to divide radiology 
and physiotherapy at the ultra-violet, and 
that the ultra-violet belongs in the depart- 
ment of radiolog}^ so that when we speak 
of a department of physiotherapy we should 
not include the ultra-violet, because there is 
at present much confusion regarding its 
proper use in man)'- hospitals, especially the 
smaller ones. In these, the ultra-violet gen- 
erators are frequently put in charge of a 
nurse in the physiotherapy department and 
little or no attention is paid to them by phv- 
sicians. We, as radiologists, must follow 
the recommendations of the College of Ra- 
diology and the American Medical Associa- 
tion and change this situation. 

There is one use of the ultra-violet that I 
did not hear mentioned, the so-called im- 
munity reaction. It has been shown that if 
an erythema, no matter how slight or hoAv 
large, so long as it is an erythema, is pro- 
duced on the body over more than a certain 
fraction of its surface, a lowered immunity 
results. If it is less than this maximum 
fraction, there is an increased immunity. 
For practical purposes an erythema of not 
more than the front or back of the trunk or 
the same of the legs results in an increased 
immunity. If an erythema is produced over 
the entire body, the resistance to infection 
is temporarily lowered. It is also true that 
one can do the same thing by almost any 
irritation that will result in an erythema; 
hence the value of the mustard plaster. 

I wish to disagree with the statement that 
ultra-violet should be used before the roent- 
gen ray when treating acne. If an acne 
does not clear up after from four to six 
treatments with the roentgen ra)-, a few 


mild peelings with the ultra-violet usually 
complete the cure. And I have found that 
reversing the procedure does not give as 
good results. 

I think Dr. Coulter’s paper was a little 
optimistic on the treatment of dermatopliv- 
tosis. In California we have many such 
cases, and we find it necessary to treat one 
with Whitfield ointment and another with 
the X-ray, and still another with mercuro- 
chrome or carbolfuchsin compound, etc. A 
few benefit markedly from the use of ultra- 
violet, especially in combination with the 
Whitfield ointment, but unfortunately the 
procedures that will work perfectly with 
one patient may be an entire failure with 
another. 

Dr. Rodney Atsatt (Santa Barbara, 
California) : As Dr. Ullmann has said, the 
General Electric Company loaned us, some 
time ago, one of their large radio heat ma- 
chines and we have been using it, among 
other things, for the treatment of arthritis. 
We have found that a twenty-minute ex- 
posure will raise the temperature about one 
degree Fahrenheit. If the exposure is pro- 
longed, the temperature increases. The 
pulse is increased slightly during this e.x- 
posure; the respirations do not change. We 
har^e treated about fifty cases so far, with 
about 50 per cent of them showing marked 
improA'ement, about 25 per cent more show- 
ing some improvement, and about 25 per 
cent of them being unchanged. The ones 
which show marked improvement are the 
ones in which the sensation of well- 
being and general warmth is produced by 
one exposure. They are the ones who get 
the most benefit from it. It is too early to 
make any definite statement as to prolonged 
benefit or the length of the benefit derived, 
but some cases have run over a year now 
and are still improving from the arthritic 
standpoint. There are metabolic changes 
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which go on in this heating process which 
have something to do witli tlie hioclieniis- 
trv ot the patieiU. We take in the trunk, 
liips. elbows, hands, atid wrists at one treat- 
ment, and the hij)s and knees and lower 
trunk in another sitting. U'e believe that 
this machine gives better effects tlian dia- 
thernw as nsnally applied. 

IX'. ST.\t-Kom) 1,. W.\ia<i;.\- (Rochester. 
X. \.): 1 have been .studying diathermy e.\- 
periinentally for about three years now. and 
it seems to me there are two factors nf»t 
taken into consideration by all of us. Due 
is the part played by the circulating blood 
in taking heat out of the area being treated 
by diathermy, and tlie other is the dur.ation 
of the treatment. We iiave found by mak- 
ing thermoconplc measurements in the 
joints, and especially (he knee joint, that it 
takes from tbrcc-cpiariers of an hour to an 
hour to heat the joint (Utid to forty-one and 
a half degrees centigrade. In most physio- 
ther.ajw departments it is customary to give 
the patients a twenty-minute treatment; if 


one is going to do any more than just in- 
crease the circulation in that area, for in- 
stance. if one is trying to kill the bacteria, 
he has to keep tlie diathermy on much 
longer than is customary. We have found 
(hat when one turns the diathermy off, the 
blood t.akes out the heal at a very rapid 
r.ate. ( )nc can prevent that by producing 
slasi.s, Init we have found tliat that is dan- 
gerous, in dog.s, at least. 

1 have heanl considerable discu^-sion late- 
ly about the influence of freqiienc}’ in high 
frequency currents. We have tried direct 
and indirect methods of calorimetry, and 
we have found that within the limits of our 
e.vperimcntal error, the effects of current- 
of all frequencies at our disposal are idei;- 
tieal. .Setting up two frog muscles in sep- 
arate chambers (W'arhnrg type), balancing 
<me against the other, and using various fre- 
<|uencie.s on one muscle and the other 
as a control. Dr, Wallace Fcnn was unable 
to gel more Iicat by any of the high fre- 
quencies than he was able to get by an equal 
amount of si.vty cycles alternating current. 
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ELECTRODIALYSIS 
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C ONSIDERING the importance of 
electrodialysis in biological investi- 
gations, one of ns (Sokoloff)^ sug- 
gested to Dr. N. Michailovsk)'’ the construc- 
tion of an improved apparatus which could 
be used for the study of the migration of 
epinephrin. Before stating the results of the 
latter experiments, we shall describe the new 
apparatus for electrodiatysis. 

Figures 1 and 2 show the apparatus which 
has been used in our work with epinephrin. 
The improvement concerns the construction 
of the glass cell in which the electrol 3 ''sis is 
carried out. The cell is built in three parts: 
A., M., and C., which correspond to the 
anode, middle, and cathode divisions. Divi- 
sions C. and A. are attached to the middle 
division by two clamps in such a way as to 
allow them to be separated if desired. Be- 
tween the three divisions it is possible to 
place two diaphragms with a diameter of 
Syi inches. Each diaphragm is held in po- 
sition tightly between the divisions by means 
of two rubber rings. Filters of various 
kinds can be used in combination witli these 
diaphragms. The electrodes are removable, 
so that it is possible to use different kinds of 
electrode material. They have an area of 38 
sq. cm., and are made of fine wire mesh. 
The glass cylinders which form the anode 
and cathode divisions have circular openings 
about ^ inch in diameter through which it 
is possible to withdraw or add the solution 
of epinephrin and also to observe the temper- 
ature. It is possible to let water circulate 
through the Divisions A. and C. by means 
of suction and in this way to replace the 
used liquid with new fluid, thus assuring a 
perfect removal of electrolytes. Figure 1 
shows an arrangement in which water circu- 

'Compt. rend., 1929, CL, 8S8. 


iates through the two side divisions contain- 
ing the two electrodes. The big flask, D, on 
the left contains distilled water which is 
drawn up into Divisions A. and C. by 
means of a vacuum pump (v) and is col- 
lected in the two smaller bottles (Bj and 
B,). The vacuum is indicated by a manom- 
eter, E, which is attached on top of the con- 
trol board. The cell in which the electro- 
dialysis is carried out is attached in such a 
manner that it can be rotated by means of 
the agitator, F, which is operated by a com- 
pressed air motor. 

Tlie apparatus can be operated by a direct 
or alternating current, using a wide range 
of current intensity and potential. It is pos- 
sible to take readings from one milliampere 
to ten amperes and from one to one hundred 
and fift}^ volts. Indicators are provided to 
take readings by alternating and direct cur- 
rent. A sensitive rheostat, R, is connected 
in the circuit of the ammeters. The condi- 
tions of the middle division are such that 
primarily only dissociation and migration 
can occur. We used as diaphragms Norton 
Alundum Filter Discs inches in diam- 
eter and 5/32 inch in thickness, having a 
porosity of 43.9 per cent. At 20° C. the 
electrical resistance of this filter disc is 
9 X 10“ ohms, cm. cube. 

AVith the apparatus described above, we 
carried out at first a series of migration ex- 
periments with epinephrin. Next we followed 
the behavior of the epinephrin during the 
process of electrodialysis. For this purpose 
we added epinephrin to the middle division 
of the cell in order to study a possible mi- 
gration of the substance through different 
membranes, like the Norton Alundum mem- 
brane mentioned above. In addition, we 
used ultra-filtration membranes and cella 
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curs in llio tlircclions inward liotli electrode 
divisions, 'riu- lirsl experinu-iUs were car- 
ried out under continuous circulation of wa- 
ter in tile electrode divisions. l''])inepiirin in 
aijueous and alcoholic, solutions wliich had 


nephrin in the direction of both poles occurs 
unc(iually. A more pronounced migration 
could he found to take place in the direction 
of the anode than in the direction of the 
cathode. In this way it was found that 



I'ifr. .1. Curve .<lio\ving tlie iiiniioncc of iiH on the migration of epinephrin. 
See te.xl. 


heen added to the middle division was re- 
moved from this part of the apparatus by 
migration toward the electrodes. Using a 
current of 40 milliamperes and 60 volts, 10 
milligrams of epinephrin hvdrochloride in 
an aqueous .solution of pH 4.2 could be re- 
moved by means of dialysis in eight hours, 
and it was found in the circulating wash wa- 
ter. Quantitative investigations showed 
that about 30 per cent of epinephrin removed 
was decomposed by electrolysis under the 
action of air and light. Epinephrin was not 
retained by the Alundum discs nor by the 
various Zsigmondv filters. The same re- 
sults could be obtained by using epinephrin 
m alcoholic solution. Quantitative e.xperi- 
wients showed that the migration of epi- 


after the addition of alkali or alkaline salts 
to a solution of epinephrin hydrochloride a 
greater migration occurs to the positive pole 
and that the addition of acid or acid salts 
effected a greater migration in the opposite 
direction. The following table presents ex- 
perimental results obtained by adding differ- 
ent electrolytes. 

A current of 60 volts and 4 milliamperes 
at 25° C. was applied to 20 milligrams of 
epinephrin solution of pH 4.2. 

After five hours the amount of epinephrin 
which was present in each of the three divn- 
sions was determined. The quantitative ex- 
periments were carried out by the Folin 
method as modified by Hitchcock and Bene- 
dict, using the colorimeter of Duboseq. An 
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TABLE I 




Added 

.01 N 

HCl 

Added 


NaCII 

Added 


KOH 



A. 

M. 

C. 

A. 

M. 

C. 

A. 

M. 

C. 

Exp. 

1 

1.7 

13.4 

1.9 

.7 

15.6 

.8 

3.7 

12.4 

1 3 

Exp. 

2 

1.4 

13.8 

2.0 

.5 

15.2 

.8 

3.1 

11.9 

19 

Exp. 

.3 
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1.7 
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the^dfcompo^silion of influence of the pH and the amperage upon 


average of about 15 per cent of epinephrin 
was decomposed by these experiments in all 
three divisions. Considering the results in- 
dicated in the table we can see that in a so- 
lution of HCl more epinephrin was found to 
be present in the cathode division than in the 
anode, and, therefore, we can draw the con- 
clusion that under these conditions a migra- 
tion to the cathode is predominant. Using a 
NaCl solution a migration from the two 
electrode divisions to the middle division 
seems to occur. This phenomenon can be 
explained by assuming that by electrolysis 
at the anode acid will be formed and at the 
cathode alkali will be formed, and that these 
secondary products effect a change in the 
electric charge of the epinephrin. As a result 
of this reversion in the electrical charge of 
epinephrin, this substance will now be carried 


away from the j^ole in the direction of 
the middle division. We found that at a 
certain hydrogen concentration the migra- 
tion in the direction of the cathode and of the 
anode will be about equal. Figure 3 shows 
the influence of pH on the migration of 
epinephrin. The point where the curve rep- 
resenting the anodic migration intersects 
with the curve representing the cathodic mi- 
gration has a pH of 5.1, using a current of 
60 volts and 0.100 milliamperes at a tem- 
perature of 25° centigrade. The equilibri- 
um point is naturally dependent upon the 
strength and potential difference of the cur- 
rents which are used. The hyperbolic curve 
in Figure 4 indicates the influence of th^ 
pH and the amperage upon the decomposi- 
tion of epinephrin. It Avill be noted that low- 
ering the current intensity causes a fall 
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the c(|iiilil)ritun to pH 7, however, without 
ever reachini: this point. Thi.'^ eharacler of 
the niiifralion of epiiiephrin uiuler the influ- 
ence of an electrie enrront sn.itt^e'^ts the pos- 
sihilitv that inovenieiits of epinephrin in tiie 
adrenal jjlaiul. as well in other {lireetion.s 
in the livintr animal, may also he inllnenced 
hy electrochemical f.actor.':. 

Presnmahly tlnX infliience could he effect- 
ed hy various kinds of potentials. W’e may. 
fiirlhennore. conclude that epinejihrin he- 
haves electrocheinic.ally like an amphoteric 
.‘;nh.''tance in which, in nenlr.al solution, the 
basic character i.s .somewhat predominant. 

The new apparatus can he iised for vari- 
ous hiolo"ical slndie.s. .As was reportetl 
(Proc. Soc. ]’'.\‘per. Piol. and Med., 1930, 
X-W'III. 79. 80). in order to study the he- 
havior of the livinq; tissue in the de.scrihed 
apparatus, wc have undertaken the investi- 
gations on Parovwcciuiu caitdaliiit). chicken- 
sarcoma Rous, and other cancerous tissues, 
as Fle.Niier carcinoma and sarcoma X'o. 10 
and Xo. .39. 

This apparatus c.an also he used for 


studies of the influence of X-rays upon 
dialysis. 

ro.vci.usTOXs 

1. 'Fhe a()par.'itus constructed hy Dr. N. 
.Michailovsky for elcctrodialysis has been 
tested and found useful for biochemical 
purposes, 

2. 'fhe migration of epinephrin passing 
in this apparatus through Alundum mem- 
branes and various ultra-filters of Zsig- 
mondy was analyzed. 

3. 'J'he migration of epinephrin to both 
electrodes varies with the pH of the solution 
and the strength of the current. 

4. The amount of epinephrin migrating 
to the electrodes using varying strengths of 
current and different pH wa.'- determined 

?. 4'hc l)H of the solution ha-^. a'- we 
found, a ]n-onoimced influence on the direc- 
tion of the migration of epinephrin. 

6. At a certain pH of the solution epi- 
nephrin behaves in an electric current like an 
amphoteric substance, in which the alkaline 
character is predominant. 
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FINAL REPORT ON A CASE OF 
BONE CYST OF THE PATELLA 

By WALLACE H. COLE. W.D , 

St. P.\ul^ Minnesota 

In 1925 the author reported a case of 
what was apparently a cyst of the patella, 
which had remained cured for nearly two 
years following resection of part of the 
patella.^ As this case is somewhat unique 
and has been followed at intervals up to the 
present a further report seems justified at 
this time, not onh’^ to show the result of the 
treatment of the tumor but also to show 
the effect on the knee joint of removal of 
part of the patella. 

The patient, a woman 31 years of age, 

iPnmary Tumors of the Patella lour Bone and Toint 
Surg, July, 1925, VII, 617 


was first seen on November 5, 1921, at 
which time she complained of pain in the 
left knee on going up or down stairs, inabil- 
ity to kneel upon that knee on account of 
pain, and limitation of extension of the 
joint. These symptoms had developed dur- 
ing the previous three months, following a 
comparatively slight fall upon the knee thir- 
teen months before. At no time had there 
been any discomfort while the joint was at 
rest. The histor}^ was otherwise negative, 
except for an old syphilitic infection which 
had received such ver}' active treatment that 
six negative Wassermann tests had been ob- 
tained during the last year. 

Examination was negative objectively ex- 
cept for a limitation of active extension of 
the knee to about 160°. Passively, full ex- 



Fig. 1. Roentgenogram of knee 
fied cystic condition in lower 
Taken on No\ ember 3, 1921 


showing a rare- 
part of patella. 


Fig. 2. Roentgenogram of patella taken on De- 
cember 2, 1921, showing increase in rarefied area, 
w'lth definite projection of tumor tissue into knee 
joint. 
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Fill, i nuttf)tuicr..^r.ti'l! <m' Imiiif,' niuitl-r.tin <>' 
nsl, «ho\\itiK ^'innt ciiK .uni :i liif’ltly rcllul.'r ix-ititi*. 
(iltrocn 



Imit 4 KnctUCLnogr.iin of p.iulla taken on Alarch 
(. two nionlhs .ifter curettcmcnt of cys 

Khowr'ca'm apparently fill.ng >" 'v.th neu l.onc 
'I he inoKCtion mto the joint i'? still presen. 


tension \va<; pos'-ilile. intt a iiainliil catch wa- 
present at one point thirini,'’ tlii-s proceduic. 
Palpation revealed .difilu tciuleriK“-s i>vcr the 
lower part of the patella. 

rocntf^enojrrani hroiijfht itt hy the p.i- 
tient and taken <»n November 3, 1^)21, 
showed a rarefied, cy.^t-likc condition in the 
lower part of the patella, with a|)parently 
an intact bony shell, althouf^h in the liefht 
of later roentfrenojrranis there wa.‘’ probably 
.some rougheninjr of the articular side of the 
lower third of the bone (I'i.if- O- d >'C4t- 
ment was dehued for further study. A sec- 
ond roentgenogram was taken on Dccembei 
2, 1921. and this showed that the condition 
was progressing and that the po.sterior wall 
of the patella had broken down, with the 
projection of what was presumably tumor 
tissue into the knee joint cavity (Fif?- 2). 
A diagnosis of solid or cystic tumor was 
made, although the possibility of tubercu- 
losis or syphilis was discussed. 


On Tanuary 10. 1922, the patella was 
operated upon and a piece of the anterior 
wall removed, disclosing a cavity containing 
clear fluid and lined with what appeared to 
be granulation tissue. The posterior cvall of 
the cavity bad perforated into the knee joint. 

A thick lining membrane was stripped from 
ihe anterior wall of the cavity, but no def- 
inite lining other than the thin granulation 
tissue-like material \vas found othenvise. 
On curetting, this tissue bled very freely 
and. to control this, a pack was inserted. 
Two days later the pack was remoi’^ed and 
the wound ivent on to perfect healing. 

Pathologically, the gross specimens re- 
sembled small blood clots except for the 
lining membrane, which could be stripped 
from the fragment of bone removed from 
the anterior surface of the patella. This lat- 
ter tissue alone could be sectioned and mi- 







Fig 6 Photomicrograph of tissue remoied at 
second operation Note similarity to structure shown 
in Figure 3. 


over the lower part of the patella by Au- 
gtist, 1922, and a roentgenogram taken on 
August 22 showed a definite recurrence of 
the cystic condition (Fig. 5). 

The patient did not allow a second oper- 


croscopically showed what was, apparen 
a highly cellular osteitis fibrosa, with mit< 
figures common and some giant cells. ] 
Bloodgood examined the slides and repor 
the diagnosis and classification as “be 
Umrors -- osteitis fibrosa ^ cyst - patel 
(F)g. 3). 

The patient’s convalescence was uneve 
ful and, except for a slight limitation 
the extreme of flexion, the full range 
motion returned to the knee joint A roe) 
genogram taken on March 6, 1922 show 
a cavity filling in with new bone, but wi 
still a definite mass projecting into the joi 
cavity (Fig. 4). Some tenderness return 


ation until March 13, 1923, but on that date 
a resection of the lower half of the patella 
Avas performed and the rarv surface of the 
remaining portion cauterized Avith pure 
phenol. The Avound healed uneventfully and 
in tAvo Aveeks the patient Avas Avalking 
around with crutches. The patholog}' of the 
tissue remoA^ed at this operation Avas practi- 
cally the same as that found primarily. 
There were many giant cells but not enough 
to classify the groAvth as a giant-cell tumor 
(Fig. 6). 

The roentgenogram taken on May 18, 
1923, shows the extent of the resection (Fig- 
/). At this time the function of the knee 
AA'as absolutely normal. Since that time the 
patient has been seen at intervals and at 
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I'lg. 7 . Kocntgi'iionniin of patolla taken on Fig. S. Roentgenogram of patella taken on 

alay 18, 1923, two months after resection of the July 8, 1924, showing condition sixteen months 
distal lialf of that hone. after partial resection. 


no time has the knee given any trouble. Tlie 
woman is of heavy inhici but very active, and 
bowling is one of her frequent recreations. 

A film taken on July 8, 1924, showed ab- 
solutely no signs of recurrence and a definite 
'rounding off” of the resected surface of the 
patella (Fig. 8). No apparent change has 
occurred since that time, and a roentgeno- 
gram taken on October 28, 1930, can hardly 
be distinguished from the one taken in July, 
1924 (Fig. 9). 

We have here, therefore, a case which 
seems to fit definitely into the class of oste- 
Fis fibrosa with cyst formation, the lesion 


being in the patella, a situation which has 
never been mentioned in the literature by 
anyone so far as can be fovmd. 

Cure can definitely be claimed, as the knee 
has been functionally normal over a period 
of more than seven years following resec- 
tion, and roentgenograms have shown no 
changes taking place in the patella during 
the last six years. There has been no ap- 
parent tendency toward arthritis in the knee 
joint, even with the lower half of the patella 
gone, and the remaining portion seems to 
function as perfectly as does the entire bone 
in the other knee. 



756 





Fig 9. Roentgenogram of patella taken on Oc- 
tober 28, 1930 It IS difficult to see any difference bc- 
. tween this film and the one taken six years nrc\i- 
J ouslx (Cf Fig 8) 


A CASE OF RECURRENT GIANT- 
CELL TUMOR OF THE LOWER 
RIGHT RADIUS 

By J. SHELTON HORSLEY, M D. 

Richmond, Virginia 

The patient whose case is reported, Miss 
L. \., aged 37 years, stenographer, first 
consulted me on April 13, 1928. Her fam- 
ily history was negative for malignancy. 
The patient’s general health had been good 
except for two fairly severe attacks of in- 
fluenza, and paratyphoid about 1924. She 
had been extremely nervous and had had 
three or four “nervous breakdowns.” She 


had gained weight during the past year. 
Wassermann tests were consistently nega- 
tive, and other laborator}- examinations 
were negative. 

She had noticed a tumor at the lower end 
of the right radius for at least two years 
before I first saw her (Figs. 1, 2. and 3). 
The growth had been treated with X-rays 
and finally was operated upon elsewhere 
about the first of April, 1927, the growth 
being thoroughly curetted. Roentgenologic 
examination on October 21, 1927, seemed to 
show a recurrence (Fig. 4). 

When I saw her there was a tumor of the 
lower end of the right radius, appearing 
chiefly on the palmar surface (Figs. 5 and 
6). The skin over it was stretched rather 
tightly and seemed to be quite vascular, 
though it was not definite!}' adherent to the 
growth. No axillarv lymph nodes were 
palpable. 

On April 25, 1928, I operated, under 
local anesthesia, resecting the lower end of 
the right radius, with the. immediately sur- 
rounding soft tissue, doing all of the dissec- 
tion with the endotherm knife except that 
the bone was divided with bone forceps. 
The block dissection included the adjacent 
tendons around the lower end of the radius. 
After removing this mass there appeared to 
be a small amount of tumor tissue between 
the tendons. This was dissected away 
with the endotherm knife. The head of the 
metacarpal bone of the thumb was removed 
with forceps. The bone after division was 
immediately cauterized with the coagulation 
current. 

Histologic examination showed a tr’p'^''^ 
giant-cell bone tumor. There were many 
giant cells and a stroma of spindle cells and 
connective tissue. The tumor was rather 
cellular. There were no mitotic figures 
(Fig. 7). 

The patient made a satisfactor}' recovery, 
the wound healing without infection. 
Roentgenologic examination May 15, 1929, 
showed no evidence of recurrence (Fig. 8)- 
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Fic- 1. I'lK. J l-'ifj. 3 Fig 4. 


I'lg. 1. Rdtutgmngnim of riglit wii'-i (iami.»ry 29, 1927). 

I'JS “• Roi-‘i>Ig( iingrnm of '.auu- (Fcltruary 3, 1927). 

rig. .1 Kni-iitgcn(igr.iin oi •..unc (.March 2.'>. 1927). 'J'his and the two jireccding films wru 

inade liy I)r. \’. \\. .\rohei, at the I'niv er'.itv of \'irgiiiia, >ilioitlv hcfoie ,\-ra\ treatment and operation 
hy Dr. Jo'.eph C. llloodgood. 

I’lg. 4. Roentgenogr.ain liy Dr, \'. W . .\rc!ier of '•ante wrist fOctober 21, 1927), aiioiit seven months 
after the oiieration by Dr, I’doodgood, slunving ajip-vrenl recurrence of the tiimoi 



Fig. 5. 


Fig. 6. 


Fig. 5. Photograph (April 24, 1928), of the palmar surface of the right 
wrist, showing the recurrent growth which also involved the soft tissues around 
the lower end of the radius. 

Fig. 6. Radial view of the recurrent growth (April 24, 1928). 


On May 16, 1929, I operated upon her anesthesia. The stump of the radius was 
again for reconstruction of the right wrist, exposed, and the tip of it cut off with bone 
the operation being done under ethylene forceps. The lower ulna was exposed for 
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Fig 7 Photomicrograph of tumor tissue, re- 
moved (April 25, 1928) There are numerous giant 
cells of foreign body t\pc, and rathei \ascular 
stroma The blood \essels appear about noimal 
(X 250) 


about tour inches, and divided with bone 
•’ foiceps about one and one-half inches from 
its end With the electric drill the distal 
end was hollowed out, and the proximal end 
of the ladius was diilled. A bone peg was 
cut with the electric saw from the ulna and 
made to fit into the distal fragment of the 
ulna and the proximal end of the radius as a 
medullary graft The end of the graft in 
the radius and the ulna were held in position 
to the bones of the wrist joint with sutuies, 
and a strip of presented fascia was wrapped 
around these bones in such a manner as to 
interfere with the tendons as little as possi- 
ble (Fig. 9) 

The patient was last heard from Jul)^ 25, 
1930, and there seemed to be no evidence 
of recurrence. However, it is interesting 
to note the gradual absorption of the graft 
and of the lower end of the ulna (Figs 10 



Fig 8 Roentgenogram by Dr Fred H 
Hodges of same wrist (May 15, 1929), nearly 
thirteen months after the removal of tlm recur- 
lent giant-cell tumor There is no evidence ot 
recurrence, but a marked deformity due to tlie 
defect in the radius 


and 11) The bone peg seems to have dis- 
appeared and the transplant of the end o 
the ulna onto the end of the radius has been 
largely absorbed. The distal portion of the 
ulna from which the bone peg was taken 
has also been absorbed to a marked extent 
There appears to be no return of the 
growth, but the cause of the absorption o 
the graft is difficult to determine. Whether 
it may be due to some constitutional con i 
tion, to intenswe treatment with X-ray, or 
to the dissection with the endotherm kni e, 
it is impossible to say. It seems, howevei, 
under the existing conditions that nny 



(.wsi- Ki'.i’oK'rs AXJ) XKW i)i':via-:s 


759 


A 





? 



I'if:. Kociitf;( nogiMin I 13 ' Dr. Fred M. 
]I()dg(s of s.'iiiic wiist (June 7, 1929), twenty-two 
d:iy'._ after reconstruclKc opetation in which a 
poilioii of the nltia was transplanted with a bone 
peg laktn from llic shaft of the ulna, to the 
(lul of the radius. X-ray shows the wrist in 
irood position and tlie alignment of the ends of 
(he hones satisfactor.v. 


I'tirllitT hoiic-tfraftiiif,'- would be inadvisable, 
and that a brace or .'tplint will be the most 
satisfactory means of maintaining such 
ftmetion as she ha.s. 



.\l)]^xorARClxo^rA of the 

BREAST: CASE REPORT 

.six-Yn\K ixirjt\.\n followixg amputa- 
tion' or Tin; niutAsr — final general 
ns.SI.OUS METASTASIS 

Ity G. S. I'O^'I hR, ^^D, .Surgeon to the Lucy 
Hastings Hospital 
M \Neiii sTi I), Nr.w Ha.mpshihe 

The patient, Mrs. L. P.. female, white, 
aged 49 years, married for 20 years, by oc- 



Hg. 10 (left). Roentgenograms by Dr. V. W. Archer of same wrist (November 22, 1929). The bone 
peg has apparently been absorbed and the wrist has been displaced forward. The lateral view shows marked 
atrophy of the end of the ulna. , , , . 

. t'lg. 11 (right). Roentgenograms of same wrist (July 25, 1930), showing an accentuation of the con- 
uition shown in Figure 10. The bone transplant at the radius is still further absorbed, and the end of the 
ulua has also undergone further absoiption. There is no evidence of lecurrence of the tumor. 
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cupation a housewife, was admitted to the 
hospital on ^lay 3, 1923. 

Family History . — Father died at the age 
of 71 years of ‘'cancer of the throat”; 
mother died at the age of 70 years of 
“apoplexy": no brothers: one sister living, 
well and strong 

Chief CompiOint — The first sign noticed 
by the patient <)i an} abnormality, about 


one week before admission, was that the 
nipple of the right breast was a trifle 
sunken, whereupon she observed her breasts 
closely and discovered a “swelling” in the 
right breast — it felt hard and was about the 
size of a hen’s egg. This was not tender 
“to handle and there was no discharge from 
the nipple.” the patient stated. Feeling 
concerned regarding this discover}* she im- 



Fig. 3. Metastasis to the humerus. 


Fig. 4. Metastasis to the radius. 
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. Fig. 5. Lilcrnl rocntgciiogr.im of the “iiiiiie, .'.bow- 
ing metastasis 


mediately went to her faniily physician, Dr. 
Samuel Cogswell, who recognized the im- 
portance of the situation and referred her 
to the ho.spital. During the following two 
years she lost no weight and felt well and 
strong. 

There is no family history of tubercu- 
losis, insanity, epilepsy, diabetes, or Bright’s 
disease. Her father died of “cancer of the 
throat” at the age of 71 years, as stated 
above The patient is prone to constipa- 
tion; has a good appetite; sleeps well; mic- 
turition is normal ; never has had any burn- 
ing or smarting. In childhood she had 
chicken pox, measles, and mumps, with 
good recoveries; at 10 years of age, scarlet 
fever, with good recoveiw; at 20, diph- 
theria, with good recover}', no complica- 
tions; at 26, typhoid fever (severe), but 
rnade good recovery finally, no complica- 
tions. Other than the above-mentioned 
sicknesses she has always considered herself 





^ 

Fig 6 Roeiilgcnogram shoving nnohement of 
the tibia. 


as vigorous and strong, compared to other 
wotnen. There was no liistory of injuries 
or surgical operations. Her habits were 
normal, including the drinking of tea and 
coffee. 

Menstruation had been established at tlie 
age of 16 years; always regular; flows five 
days; very little pain precedes the estab- 
lishment of flow; color is generally bright 
red with no clots Venereal disease is de- 
nied. No leukorrhea. 

Parturition . — Two boys, one girl; oldest 
25 years of age, youngest 12 years of age; 
normal deliveries; no miscarriages; all chil- 
dren living and well. 

Climacteric . — During the past year she 
has three times skipped a menstrual period. 
Patient thinks she is undergoing the meno- 
pause. 

Working Diagnosis . — ^After physical ex- 
amination, a malignancy of the right breast. 
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Fig 7 Metastasis to the skull 


Gcneial C o ii d i f t o n. — Temperature, 
98 6°; height, 5 ft , 8 in ; weight (normal), 
’ 142 pounds; pulse rate, 80, pulse charac- 
ter, good; blood pressure, 130(s ), 80(d ) ; 
respiration, 16. character of respiration, 
et en and full ; nutrition, well der^eloped and 
nourished, general appearance of one in 
lery good health, no evidence of recent, 
sudden loss in weight; teeth, all extracted; 
tongue, furred and moist; head, normal in 
size and shape ; scalp, good growth of 
hair, no eruptions, brunette type; face, 
good countenance, no eruptions ; neck, nor- 
mal in size, no tumefactions seen, no en- 
largement of the thyroid gland, no lym- 
phatic nodules; e>es, brown, no discolora- 
tions, pupils equal, react to light and accom- 
modation; ears, hearing normal, no deform- 
ity; nose, no obstructions in either naris; 
throat, mucosa slightly roughened, tonsils 
normal, no leukoplasia present; skin, clean 
and clear, no discolorations, ulcerations, in- 
dentations, depressions, elevations, contrac- 


tions. pigment areas, or scars noted; no 
spinal curvature, paralyses, or deformities 
noted; sinuses, clear; thorax, normal in 
shape and outline, respiratory excursion 
even; heart, no abnormal sounds, areas of 
dullness outlined as normal ; lungs, clear and 
resonant, no dullness or rales detected. 

Vascular System . — No enlarged or tor- 
tuous veins seen, no enlarged superficial 
veins; arteries, seem normal in size, with- 
out thickening. 

Muscular System . — Seems well devel- 
oped ; no discolorations ; good co-ordination 

Osseojis System . — No bowing or exos- 
tosis; no nodular areas found along shafts 
of various bones; no discolorations or de- 
formities seen. 

Nervous Sy.dem . — Reflexes seem nor- 
mal ; surface senses as pain, touch, pressure, 
and reaction to thermic changes normal. 

Breast (Right ). — This breast appears 
normal in size, slightly pendulated; muscles 
of this region are rather soft and flabby. 
No discharge could be expelled from the 
nipple. The areola was deeply pigmented 
The nipple Avas drawn slightly inward and 
dowiiAvard at its outer margin. The skin 
could not be moved over an area about the 
size of a twenty-five-cent piece. A nodular 
mass about the size of a hen’s egg was pres- 
ent in the outer lorver quadrant of the breast. 
It was freely movable over the underlying 
fascia, was rather irregular in outline, and 
not tender or sensitive. 

Abdomen. — Flat, thin, fairly Avell 
muscled wall; no points of tenderness or 
muscular rigidity; Meltzer -j-; masses 
felt; no suggestion of induration; no 
glands, edema, or ascites. 

Hepatic lower border not felt; hepatic 
area of dullness not increased; spleen not 
enlarged; neither kidney lower pole fdL 
stomach and transr^erse colon not dilated as 
outlined by percussion; no erddence of he’’" 
nia, hemorrhoids, fistula, or varicose veins 

Vaginal Examination (per specuhun)- 
The cervix appears normal in size, with one 
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Fit: S. PJinlciMiicii'KMpli 'll tiK t.TSt.'itic iiodulo 
from I'rcnci carciiiniiin, nmovod from Foiic. 


small left lateral tear, irianj'ular in form 
There is no (li'-cliar'rc fnnn the external os. 
which appear.s normal. The va.t^'inal mu- 
cosa is moderately redundant, with a sli,t,dit 
degree of cy.stoccle and rectocele, A cul- 
ture was made and a smear taken, i)oth 
sliowing a normal vaginal flora. ]3imanual 
e.xamination shows the cervix to he freely 
movable. The fundus uteri is found .slightly 
posterior, normal in size, freely movable, 
and regular in outline. No tenderness or 
sensitivene.ss is elicited in this part. 1 he 
broad ligaments are not thickened and the 
tubes and ovaries appear normal, with no 
tender or sensitive areas. No glands arc 
felt. 

Rectal Examination. — Mucosa is smooth, 
not redundant; no enlarged tortuous veins; 
no ulcerations or tumefactions are seen. 

A consultation was held with Dr. S. J. 
Cogswell and the subject matter reviewed. 
The patient and her husband were advised 
of the gravity of the condition and the 
future possibilities explained. Operation 
was done two days later. 


I. \nor< \ioi<v mxDiNGs 


(JltllC 


1 l.lfl’ 


May 3. 1923 

Jlow lined 


t'.'ithcterir.ition 

Amnitii!, single 


10 ounces 

21 lioiirs 


42 ounces 

( iilor 


Amlicr 

.Vjijic.ir.iitci- 


Tin hid 

Ke.ietioii 


Acid 

.''III rific fimvity 


1028 

Alliimu'ii 


Vciy blight trace 

SlItMt 


None 

C.MsK 


None 

Itl IKll It 't 


1° 4i per cent 

Ki'ii.il list fMay 1, 

I92.t) 

Blood 

2’ 70 per cent 

] l.llr 


M.ij 3, 1923 

J letniiirloiiiii 


7' per cent 

Co.ipiilation tinn- 


1 minutes 

ier) tliioci tes 


4,260,000 

1.1 tes 


14,800 

I’ohflirnni.iloiihili.l 


56 

.''iD.iil h iiiphocMi >. 


29 

l,:iii:i iMtipliocjtes 


10 

lioMIllllilllI'' 


4 

M\ t IdIiI.isIs 


1 

.'^(riiiii ri.iction 

W 

i"i.riiiann negative 

riil!tm-<., ji.im'.iti'' 

< ic \ lyiii 1 

~ti lu ' normal flora 


Po.H-of>cralizc Diagnous — Ma!ignanc\ 
of the brea-^t (light)’ adenocarcinoma. 

Prc-opcralk'c Diagnosn Complete — 
Malignancy of the breast (right). 

'remperature. 98.6°; respiration. 16; 
pul-e, SO; blood pressure, 130/80; general 
condition, good. 

Condition daring Anesthesia (Ether ). — 
Pulse remained good quality; respirations 
were even and full; no stimulation w'as re- 
quired. 

Operation. — ^Jackson flap, amputation of 
right breast. A hard, nodular mass the size 
of a hen’s egg was found, with the subcuta- 
neous surface attached to the lower, outer 
margin of the nipple, producing a moderate 
degree of retraction of the latter. In the 
right axilla were found two glands the size 
of peas. These glands were moderately 
hard, regular in outline, globular, buried in 
adipose tissue, and not adherent. The cov- 
ering of the blood vessels was normal. 

Microscopic Findings. — Section of the 
growth showed considerable connective tis- 
sue infiltration scattered between multiple 
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areas of adenomatous tissue which varied 
in size and outline. Man)^ of these glan- 
dular areas had the basement membrane 
broken through and the large, irregularly 
shaped cells protruding through these open- 
ings were found to be widely scattered in 
the surrounding tissue. The pathological 
diagnosis was adenocarcinoma. 

There was no post-operative hemorrhage 
or shock. The patient made an uneventful 
recovery and returned to her home at the 
end of three weeks. At the time of dis- 
charge she had full use of her right arm. 
Subsequent to the operation she was given 
Coley’s fluid and two treatments of X-ray 
therapy. 

For six years following her discharge 
from the hospital the patient enjoyed the 
full vigor of health. Over a period of two 
years she regularly reported to Dr. Cogs- 
well for examination of the operative field. 
In June, 1929, about six years after the 
operation, she began to lose weight and 
strength and found that she could not get 
about the house and do her work without 
abnormal fatigue. During the next six 

onths this condition gradually grew worse 
, and she went to her physician for examina- 
tion at this time. 

Dr. Cogswell reports that he found no 
signs of local recurrence and the pelvic or- 
gans were negative. The left breast and 
axilla were normal. There was a very gen- 
eral muscular flabbiness and the patient 
moved about slowly, complaining of pain 
in her spine and hips as well as in the arms. 
He referred her to Dr. J. S. Bragg for a 
complete X-ray examination of the osseous 
system. This X-ray survey revealed a 
marked involvement of the upper end of the 
radius, skull, humerus, upper end of the 
femur, upper end of the tibia, and a few 
spots in the upper end of the fibula. 

The patient gradually lost weight, grew 
very weak, and in May, 1930, became bed- 
ridden. She progressively grew weaker 
and died in August of the same year. The 


cause of death was general osseous metas- 
tasis involving the bones named. 


A USEFUL POSITION FOR EXAMIN- 
ING THE FOOT 

By HOWARD P. DOUB, M.D., 
Department of Roentgenology, Henry Ford Hospital, 
Detroit, Michigan 

For some time we have been using a po- 
sition for examining the tarsal bones, which 
has certain advantages over the standard 
dorso-plantar and lateral positions. Inas- 
much as this does not appear to be stan- 
dardized, we have felt that a brief descrip- 
tion of the position as we use it will be 
worth while. 

In this position, the foot is inverted, with 
the outside elevated to a thirty-degree angle 
with the film holder (Fig. 1). The central 
ray is directed perpendicularly to the film 
and centered over tlie tarsal bones. We 
have found that if the angle which the foot 
makes with the film is increased more than 
thirty degrees, the external cuneiform tends 
to be thrown over the other cuneiform 



I 


Fig. 1. Roentgenogram showing foot '"'' it 
with the outside elevated to a thirty-degree b 
with the film holder. 




Fi? 3 Roentgenogram dcmonslrating coalition of the calcaneus and na\icular, using this position 


bones so that it is not clearly shown. This 
3iigle is easily obtained by making a wooden 
^'i?Ie board for insertion under the sole of 
die foot The resultant film (Fig. 2) is 
quite different from that obtained by al- 
lowing the foot to remain flat and onl}'^ tilt- 
big the tube. 


This position is of particular value in the 
demonstration of coalition of the calcaneus 
and navicular, as described by Badgley^ 
(Fig. 3). This should be looked for partic- 


*Badgley, C E * Coalition of the Calcaneus and the 
Na\icular Arch Surg , Jul>, 1927, XV, 75 
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Fig.- 4. Roentgenogram showing exact joint surfaces involved in infection of the tarsal and meta 
tarso-tarsal articulations, using this position. 


ularly in cases of rigid pes planus, with 
peroneal spasm. 

A lateral view of the external cuneiform 
without the superimposition of other bones 
/!. is accomplished quite effectively. The mid- 
dle cuneiform is less easily demonstrated in 
the lateral or oblique positions, but can be 
shown in the dorso-plantar position. The 
cuboid and navicular are also seen to good 
advantage. The metatarsal bones and the 
phalanges are shown obliquely, which is of 
considerable value in cases of suspected 
fracture. The talus and calcaneus are not 
clearly demonstrated by this position. 

In cases of infection of the tarsal and 
metatarso-tarsal articulations, this position 
has been found to be of great value in de- 
termining the exact joint surfaces im-olved 
in the process (Fig. 4). 

In conclusion, we believe this to be a good 
position for demonstrating most lesions of 
the fore-foot, particularly in cases in which 
we suspect coalition of the calcaneus and 
the navicular bones or pathology- in the ex- 
ternal cuneiform. 


REPORT OF TWO CASES OF OSTE- 
OGENIC SARCOMA, POSSIBLY 
TRAUMATIC IN ORIGIN^ 

By BYRON H. JACKSON, M.D. 

ScR.\XT0X, Pexnsylv.\xi.\ 

Case 1. A. F.. white, male, German, age 
25, by occupation a mine laborer, was ad- 
mitted to the iSIoses Taylor Hospital on 
October 4, 1930. He had been injured 
August 4, 1930, when he slipped on a piece 
of sheet iron in the mines, and fell across a 
railroad rail. He struck both femurs just 
above the knees, and received contusions 
over the inside of the right and outside o 
the left femur, two inches aboA'e the knee. 
He was treated by his physician for con 
tusions for a short time, when the right leg, 
wliich Avas injured on the inside, was com 
pletely restored. The patient still com 
plained of slight continual pain in the out 
side of the left leg, one inch aboA'e the kn^- 
Nothing could be felt on examination. 

^Reported before the Xovember meeting ^ ^ 

phia Roentgen Ray Society. Philadelphia, va. 



CASK KKI’ORTS AND NMW DKVICKS 


767 



Fig'; 1 niul 2 Gi'-c I. X-ray 
pcrioiiicnl osteogenic sarconia, niul 
'viiliin llic soft tiitnor, and some 


.'\aniination. made two months from tlic date of injury, disclosed a 
osiiiliitcd (Icslrnction of the cortex, iinasion ot the shaft, bony spicules 
lUvation of the periosteum 


ray examination, made October 4, 19d0. 
two months from the date of injttry, dis- 
closed a periosteal osteoffcnic sarconia, and 
exhibited destruction of tlic cortex, invasion 
of the shaft, bony spicules within the soft 
tumor, and some elevation of the peri- 
osteum (Figs. 1 and 2). Amputation was 
refused, and X-radiation is being tried. 

This case illustrates a definite trauma at 
the site of a malignant lesion in a patient 
who had previously exhibited no evidence 
of the disease. 

Case 2. H. L., aged 13. white, male, 
came to the Out-patient Department De- 
cember 8, 1928, complaining of pain in the 
left knee following an injury three weeks 
before. 

This school boy gave the following his- 
tory; While playing at school three weeks 
previously, he had bumped his left leg 


again.'-t a fire hydrant. He had not been to 
.school since, but had not been confined to 
bed. 

Tile left knee joint is apparently normal. 
Flexion is complete. The patella is freely 
movable. There are no signs of fluid in 
the knee, which is exactly the same in size 
as its fellow. The upper part of the left 
leg shows a diffuse fusiform swelling, more 
marked over the inner surface of the tibia. 
This swelling extends for about 3^^ inches 
in the long diameter of the leg. The skin 
is slightly tense, not reddened. The swell- 
ing is definitely tender, slightly boggy; no 
fluctuation is felt, nor egg-shell crackle. The 
impression is that the bone itself is def- 
initely injured and also that there is con- 
siderable swelling and edema in the soft 
parts. The temperature of the skin over 
the swelling is apparently higher than on 
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Figs. 3 and 4. Case 2. We have here a tumor involving the bone and soft tissues of the left tibia, 
upper, inner border. The tumor of the bone is nearly as wide as it is long. The cortex and shaft are 
destroyed. There is apparently no attempt at bone repair. There is some evidence of new bone within 
the soft tumor, with ossifying periostitis below the tumor. 


K opposite side. The veins over the tumor 
5re slightly more prominent. The ankle is 
normal. There is no pretibial edema below 
the tumor. There are definitely enlarged 
glands in the left groin and also in the left 
popliteal space. The glands in the right 
groin are also palpable, but not nearly so 
much so. Nothing can be felt in the abdo- 
men. 

X-ray Examination . — Films were taken 
December 8th, of the left tibia and fibula 
and knee, the right tibia and fibula (for 
comparison) , and the lungs. 

X-ray Diagnosis . — We have here a tumor 
involving the bone and soft tissues of the left 
tibia, upper, inner border. The tumor of 
the bone is nearly as wide as it is long. The 
cortex and shaft are destroyed. There is 
apparently no attempt at bone repair. There 


is some evidence of new bone within the 
soft tumor, with ossifying periostitis below 
the tumor. A diagnosis of osteogenic sar- 
coma is made (Figs. 3 and 4). The lungs 
show no metastasis. 

Operation . — At operation, December 17, 
1928, under ether anesthesia, the swelling is 
found to be definitely larger than it was 
when the patient was examined four days 
before. The skin is not reddened nor tense, 
and not adherent to the tumor. There is, 
however, definite fluctuation. The tumor, 
especially over the inner surface of the head 
of the bone where it makes its most promi- 
nent salient, is very tender. The inguinal 
glands have not increased in size since De 
cember 13th. An incision about four inches 
long is made over the inner surface of the 
head of the tibia. There is some free bloo 
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and edematous tisMte present under tin; 
sidn. which Inis .uiven the impression of 
llttdiintinn. Tjtcrc is no Ihviriicalh- 

the entire inner surface ttf i!ic lieacl of tlie 
tibia is hrohen down and can he wiped away 
with n spnnije, without neediuir any Inme- 
cuttinj^ instrument. This e.vpovrs a larue 
cavity involvin''^ the entire iiea<I of the tihia. 
There is a motlerate auiotint of ajjparently 
necrotic cancellon.'. iiss\ie. and clotted Idood 
lying in thi.*- cavity, hut no dehnite evidence 
of new growing hone ti>>sue and no evidence 
of neoplasm. 'I'lie wails fif the cavity are 
ragged, irregular, tr.ahcculated. having no 
.'mooth lining meinhrane. The inif)rc,ssion. 
when thi.s tisstte is expJisHal, is that this is a 
bone cyst which has Ikcu hrolcen i)v trnum.i 
and has very extensively <legenerated since 
the trauma. Gross evidence is ag.iinst jm.'^ 
or ncophfin. The cavity i.s curetted wit/i 
the electric cautery atvd packed with iodo- 
form gauze. Several irregtdar fragments 
of necrotic lx>nc have been removed for mi- 
croscopic examination, some of them to he 
sent to Dr. Joseph C. nioodgond. An inci- 
sion is then ni.adc over the most apparent 
gland in the groin and this removed. It is 
a fl.attencd gland .alwul J-fj inch thick and 
I34 inch in diameter. The cut surface pre- 
sents a dull grayish appearance in\(»I\’ing 
alxmt one-half of the centra! portion. Tins 
gland is .somewhat suggestive of neoplasm, 
but is not definite and does not give valuable 


information until microscopic examination 
is made. 

lificroscapic /'.raiiiiiiafian by Dr. J. M. 
H" annont/lil, — Gland, inflammatory. Os- 
teogenic sarcoma of tihi.a. 

Micro.^copic Uxaininaiion by Dr. J. C. 
lUooiJgniu !.' — Osteogenic sarcoma of the up- 
per end of tile tihia .shaft. 

Dnigno.s'is . — Bone tumor (pcrioste.al sar- 
C'lma), o.steogcnic sarcoma — dc.strnctive 
type, giving an X-r.'iy picture like bone cyst, 
upj)er end of the ti 1 )ia. The following is an 
extract from a letter from Dr. Bloodgood: 
“This is a condition I h.avc never .seen be- 
ff)re, a trauma changdng the X-ray picture 
of a latent hone cyst. I trust vou will re- 
port this rase.” 

Trcaiment . — A radium pack wa'^ inserted 
within the cavity, which showed no tend- 
ency to granu/.Ttc. The knee heertme iixed 
in a flexed position, with rcsult.'int atrophy 
of (he leg and Ihigli. Later a mid-thigh am- 
putation was done. The patient is now the 
picture of hcaltli. He has an artificial limb, 
has doubled In’s weight, and appears to be 
cured. Since there was no evidence of a 
hone lesioji of an}'- kind before the injury, it 
seems fair to presume that trauma may have 
been the causative factor. The contention 
that a bone cyst might have become malig- 
nant docs not seem to be borne out by the 
fact tliat no lining membrane was found in 
this bone c.avity. 
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IRRADIATION AND PREGNANCY 

The question, “Does maternal pelvic ra- 
dium or roentgen irradiation injure the 
health or development of the next genera- 
tion?” has been asked frequentl}"^ ever since 
it was discovered that such treatment could 
modif}' ovarian function. If irradiation 
could produce temporary sterility, the ova 
to be cast off subsequently might have been 
permanently damaged. Fertilization of these 
ova might give rise to the birth of un- 
health}’ or defective children. Furthermore, 
early experiments indicated that embryonic 
^ tissues were peculiarly sensitive to irradia- 
tion. This latter fact suggested that serious 
, damage might result from the use of, irra- 
^ ’ diation in the treatment of pelvic diseases 
in women who might be pregnant at the 
same time. 

The necessity for an investigation in this 
field became increasingly evident as reports 
dealing with unhealthy or defectwe children, 
whose mothers had received pelvic irradia- 
tion, began to appear in the literature. 
Furthermore, with an increasingly wide- 
spread use of radium and roentgen therapy, 
more women in the childbearing age were 
being treated with substerilizing exposures. 
A definite knowledge of the possible rela- 
tionship between maternal treatment and in- 
jury to the child’s health could be gained 
only through a detailed process of research. 
Accordingly, this study was begun in the 
manner to be outlined. 


As much clinical material as possible was 
collected. The literature was searched for 
all case reports bearing upon the subject. 
Unpublished obsen'^ations were solicited by 
means of more than seventeen hundred let- 
ters sent to leading gynecologists and radi- 
ologists in this country and abroad. These 
data were then analyzed in order to dis- 
cover the birth-frequency of unhealthy 
children. The information contained in these 
case reports was tabulated. Where impor- 
tant facts were missing, this point was noted. 
A personal letter was then sent to each ob- 
server of an undeveloped or unhealthy child. 
Information upon the missing points was re- 
quested, as well as the latest information 
regarding the health of the child. In addi- 
tion to the case reports received from the 
aboA'e sources, some personal obsenfations of 
the author Avere included. 

The study Avas concerned Avith the health 
of children born after the use of therapeutic 
amounts of treatment. The influence of 
diagnostic exposures, either before or after 
conception, Avas not investigated. One ob- 
sen^er described a child AA^ho had been ex 
posed early in its embiq'^onic life to some 
A'ery short roentgen exposures, used for 
diagnostic purposes, the mother being under 
obserA'ation for a ureteral or bladder stone. 
The child Avas pictured as being a “cross 
betAA^een a Mongolian idiot and a cretin. 
Since this is the onl}* record dealing A\iti 
diagnostic amounts of exposure and t e 
birth of a defectwe child, Avith the knoAV 
edge at hand there is eAroiu' reason to beheA e 
that diagnostic irradiation during pregnane) 
is harmless. 

The reports AA'hich dealt Avith therapeutic 
degrees of exposure are best vieAved in tA\0 
groups: those AA'hich concern children ir 
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radiated in nfrro and thuM,- wliicli deMTihe 
cliiWron conceived after the tnalenial treat- 
ment had taUen place. 

critical study of the rcenrtl.^ of the chil- 
dren coticeived nflcr maternal treatment led 
to the coiu'lu,>-ion that sue!) chihlreii were 
unharmed. Clinical evidence and most ex- 
tieriinental evidence agree on ihi.< point. 

Irradiation of the fetiih fn ?f/cro, however, 
gave a different picture. Nearly one-third 
of a group of 76 full-term fetuses, so ex- 
po.ccd, exhihited a .-icrious degree of devel- 
opmental retardation. Mo^t of these indi- 
viduals were nncrocephalic. although other 
mental attd phy.^ical defects were ohserved. 
The great frequency of underdevelopment 
and the uniformity of the lesions suggc.sted 
most strongly that they had a common 
cause. 

The reasons for the fetal irradiation were 
numerous. In some cases pregnancy had 
hecn considered no contra-indication to 
treatment. In others, the possiiilc danger of 
the treatment liad liccn ovcrlonlccd. or the 
health of the future child had been entirely 
disregarded in the interest of the mother. 
However, in most instances the fetal irradia- 
tion had been purely accidental. 

In fourteen cases pregnancy took place be- 
tween treatments in a scries of roentgen 
therapeutic exposures, the ensuing amenor- 
rhea being attributed to the treatment. 
Here, at a verv early age, the embryo was 
subjected to the full force of the remaining 
exposures, which were insufficient to pro- 
duce death or abortion. 

One convincing personal observation was 
as follows: A healthy mother gave birth 
to three healthy children. The fourth preg- 
nancy was complicated by early uterine 
hemorrhage, for which a long series of 
roentgen exposures was given. It was be- 
lieved at the time that the bleeding was due 
solely to a submucous myoma. In this case 
no curettage was carried out preliminary to 
the use of the irradiation. The child, now 


five years of age. is microccphalic, with a 
menl.-(I age of little more than two years. 
‘I'wo years after tlie ])irlh of this child a 
fifth child was born, who is normal in every 
respect. 

'I'hesc observations have led to the fol- 
lowing conclusions: Pre-conception mater- 
nal pelvic therajieutic radium or roentgen ir- 
radiation is in no way harmful to tlie health 
or development of any subsequent child. 
'Phis evidence seems to l)e clc.ir-cut and 
without exception. During pregnancy diag- 
nostic rfieiilgcn irradiation is a safe proce- 
dure. However, it would seem wise to delay 
its n.se as long as possible, and to use the 
minimum amount of exposure, especially in 
the very early months of pregnancy. On 
the otlicr hand, llicrapcntic pelvic irradia- 
tion during pregnancy is cxtremel)'- likely 
to injure the fetus. A preliminary curet- 
tage should precede the use of radium or 
roentgen treatments in women of the child- 
hearing age. By so doing, no unsuspected 
embryo would he irradiated unwittingly. 
Every precaution should he taken to make 
sure that no patient becomes pregnant be- 
tween any two treatments in a series. Should 
a fetus become exposed to large amounts of 
irradiation, the pregnancy should be termi- 
nated before the period of viability, when- 
ever possible. Should it become necessary 
to apply therapeutic pelvic irradiation early 
in pregnancy, the uterus should be emptied. 
If the pregnancy is advanced, an induction 
of premature labor should precede the treat- 
ment. 

Douglas P. Murphy, M.D. 

Philadelphia. 


A NEW SCREEN 

Our readers' attention is called to the an- 
nouncement by The Patterson Screen Com- 
pany of a new and faster intensifying 
screen, known as the Patterson Speed Com- 
bination. These screens are used in pairs. 
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one thin front screen and one thick back 
screen. By reducing the thickness of the 
front screen its absorption is reduced, thus 
permitting more of the X-radiation to act 
on the film direct and to excite the thick 
back screen. The manufacturer reports 
that this new Speed Combination retains all 
of the well-known qualities of the Patterson 
Cleanable intensifying screen, namety, free- 
dom from grain, freedom from afterglow 
or lag, with good contrast, plus the added 
adr^antage of more speed. 

THE INDIANA ROENTGEN 
SOCIETY 

The Indiana Roentgen Society held its 
fourth annual meeting in Indianapolis on 
February 21st. E. L. Jenkinson, M.D., of 
Chicago, was the speaker. The following 
officers were elected: President-elect, L. F. 
Fisher, M.D., of South Bend; Vice-presi- 
dent, H. C. Bernheimer. M.D., of Terre 
Haute; Secretary-Treasurer, J N. Collins, 
M.D., of Indianapoli" 

% 

OGRAH OF THE THIRD CON- 
^--^GRESS OF THE PAN-A^IERICAN 
IMEDICAL -\SSOCIATION AT 
THE CITY OF IMEXICO 

Sunday, July 26, 1931, 8:00 p. ii.; Inau- 
gural session, attended by the 
Honorable President of the 
Republic at the Bolivar Hall 
of the National Preparator)^ 
School. 

^londay, July 27. 9:00 .v m.: Practical 
demonstrations in medicine and 
surgeiy- in several hospitals 
and laboratories. 

3;00p. m.; Sessions of different Sections. 

7:00 P.M.: Reception at Chapultepec 
Castle by the Honorable Presi- 
dent of the Republic. 


Tuesday, July 28, 9:00 a. m.: Practical 
demonstrations in medicine 
and surgery in several hos- 
pitals and laboratories. 

1 :00 p. m. : Lunch under the auspices of 
the Organization Committee at 
the National Preparatory 
School. 

3:30 P.M.: Sessions of different Sections. 

9:00 p. II.; Concert at the Hall of the Na- 
tional Preparatory School. 
Wednesday, July 29, 9:00 a. m.; Visit to 
several branches of the De- 
partment of Public Health. 

1 ;00 p. M. : Lunch under the auspices of 
the Department of Public 
Education. 

3:30 p.m.; Sessions of different Sections. 

8:00 p.m.; General Session at the Na- 
tional Academy of Medicine in 
honor of foreign delegates. 
Thursday, July 30, 9:00 a. m. : Sessions of 
different Sections. 

10:00 p.m.; Ball offered by’’ the Depart- 
ment of Public Health. 

Friday, July 31, 10:00 a. m.; Meeting of 
the Committee on Resolutions. 

8:00 p. M.; Final general sessions. 

A Scientific and Commercial Exposition 
will take place near the hall where the Ses- 
sions are to be held. 

For the convenience of those attending 
the meeting special excursion rates have 
been arranged with the steamship lines and 
by railroads. From the Atlantic coast, via 
New York, by the Ward Line; Rate to 
Mexico City and return, first class, includ- 
ing railroad trip from Vera Cruz to Mexico 
City, $150.00. From Havana, $115.00. 

Information may be obtained from any 
one of the following: 

Dr. Francisco de P, Miranda, Executive 
Secretary of the Congress, Departmento de 
Salubridad, IMexico City. 

Dr. Conrad Berens, Treasurer of the 
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Pan-Anicncnn Medical Association, 35 J£asl 
70th St., New "lii'orh City. 

Dr. J. E. l^opcz Silvern, Mxeciitive Secre- 
tary of the y\ssociation, Secretaria de Sani- 
dnd. Mavana. Cuba. 


BOOK REVIEWS 


PKACTrCAL l^ADIATIOX 'J'lII-.KArV. py lUA 

I. Kaplax, B.S., M.D., Director Divi- 
sion of Cancer, Dcarttncnl of Ilo.spi- 
tals, New York City; Altcndiiig Ra- 
diation Therapist, Pcllevuc Mo.spital; 
Lecturer in Radiation Therapy, New 
York University and Picllevuc Ho.spi- 
tal Medical College; Director, New 
York City Cancer Institute, with a 
special chapter on Applied X-ray 
Physics by Cari- B. PRAii.STKUP, P.Sc^ 
P.E., Radiation Pliysicist, Division of 
Cancer, Department of Hospitals, New 
York_ City; Phy.sicist to Mt. .Sinai 
Hospital, New York City. Illustrated ; 
354 pages. W. B. Saunders Company, 
Philadelphia, 1931. Price -SCOO. 


This volume is a welcome addition to the 
sparse supply of available texts on radio- 
tlierapy, and is, in fact, the only book on 
the subject. For the teacher of radiation 
therapy this Ijook will be a ready reference 
for “collateral reading.” For the student it 
will be a welcome addition to lecture notes, 
ss it makes available in brief )'^et more than 
elementar)’^ form the practical aspects of the 
specialty, omitting many theoretical as well 
as controversial problems. The non-mathe- 
matical or non-physical reader will be favor- 
ably impressed b)’^ the almost total lack of 
curves and tables. Throughout, the subject 
of radiotherapy is presented from the point 
of view of the clinician, treating patients in 
his every-day practice. 

In X-ray therapy the author uses a cross- 
fire method with repeated divided doses, m 
radium therapy small doses, heavily filtere , 
are applied over a long period of time, uc i 


lcchnic.s as arc described in the text will 
.serve a,s a basis for modifications according 
to one’s experience. 


Ca,vc(:i{: Its Oarcix, its DEv^Er.opjrn;NT 

AND ITS .SEEr-PEIU’ETUATION ; ThE 

3'nEKAPv OP Operable and Inopera- 
ble. Cancer in the Light of a Sys- 
TE.MJC Conception of Malignancy. 
A Research. By Willy Meyer, M.D. 
Consulting .Surgeon to the Lenox Hill 
and Post-graduate T-Iospitals. Pp. 427, 
willi illustrations. Cloth. Price, .$7.50. 
Paul B. Hoeber, Inc., New York, 1931. 


This lx)ok, based on the author’s e.xhaus- 
tivc study of the literature since 1917, deals 
with malignant tumors as an ordinar)' law- 
ful reaction of tissue to certain systemic and 
local morbid conditions of the human body; 
it denies the autonomy of cancer ; it asserts 
the probable unity in character of all types 
of newgrowths; it recognizes chronic irri- 
tation coupled with a predisposition to can- 
cer as the probable cause of all types of tu- 
mors, and it holds that persons with a de- 
gree of alkalinity of their body fluids higher 
than normal are predisposed to cancer, 
those with an acidosis probably being im- 
mune to it. 

The author states that both the stage of 
mere presence of cancer susceptibility be- 
fore there is any local irritation, and the 
stage of mere presence of local chronic irri- 
tation before the patient has, by trauma, ac- 
quired a susceptibility, are amenable to pro- 
phylaxis by suitable medical means. The 
stage of active tumor should be treated by 
a simultaneous attack on both chronic irri- 
tations by a correctly selected combination 
of surgery and medication. 

Such a thesis as this, which presents can- 
cer from a quite different angle, deserves 
serious study and consideration. 
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CHEMICAL’ 

An X-ray Investigation of the Crystals of 
Azobenzcnc. Mata Prasad. Phil. Mag. [7], 
1930, X. 306. 

Crystals obtaiiu'd by .slow rv;ipor;i(ion from 
alcohol belong to ibv mniinclinic prismatic 
clas.s with llu- lattice cim.stanl.s 12.6.S 
^ — (U>(>. c l.=i/,0. /? — Il.r'2-1', anrl with 
the axial ratios 2.0S7:1 :2..v-l. The 

space group i.s and recpiires d molecnle.s 
per unit cell. A remarkable fe.'iture is a nearly 
complete symmetry about the (20f ) plane. 
i>oth in re.^pect to geometrical relations and to 
intensities of rellection liy corresi)on<Iing 
planes, 

C 1 1 1 ; M i< A I, An -.Til ACTS. 


The Influence of Chemical State on Criti- 
cal X-raj'^ Absorption Frequencies. H. R. 
Robinson and C. L. Young. Phil. Mag. [7], 
1930. X, 71 (cf. Chem. Abs.. XVIII, 623). 

I’y an improved .satisfactory technic the K 
levels of Cr in metal and in livdro.\-i<ie were 
measured. For Cr metal ''/A’ = d-10.99, 
agreeing with Lindb's value. ^r'/A’ for Cr 
(OH), and Cr K Icvcks was found to i)e 0..3 
0.1,3 Rydberg unit, which is only onc-half of 
Lindb’s value. The discix ‘panev is not due to 
a dehydration effect. 

CtlKMlCAL AnSTUACTS. 


Quantitative Spectroscopic Analysis with 
Secondary X-rays. G. v. Hevesy, J. Bdhm, 
3nd A. Faessler. Ztschr. f. Physik, 1930, 
LXIII, 74. 

X-rays, coming from the suitabh’ excited 
substance, whose composition has to be deter- 
mined, are analyzed spectroscopically'. Fiom 
the intensities of tlie emission lines (c.p., X„) 
compared with those from a suitable element 
added to the sample in known quantity', the 
concentration of the former may be obtained. 
It has been found that it is necessary to use 
secondary' X-rays to excite the compound to 
be analyzed, because the ordinary electron im- 
pact alters the composition by' selective evap 
oration. The X-ray tube consists of a glow- 
ing cathode surrounded by a cylindei wit 


little carrier which contains the compound to 
he analyzed .aiul i.s placed at a short distance 
from the anticatliodc supplying the primary' 
X-niy.s. 'I'lic intensify of current through the 
X-ray tube may be considerable (20 ma.), a.s 
ibe ray corning fr-om the cathode must not be 
centor'cd. A maximum intensity is obtained, 
when (be primary A'„ radiation of the 
aniioalhofle is about 200 X.U. harder than 
the A' ab.sorption edge of the secondary radi- 
ator, the conlimioiis .spectrum contidlniting but 
little to tlie total imdiation. The yield of sec- 
orulary radiation inci'cases consifierably for a 
given input when the tension is r'aised; there- 
fore it is ,'ulvisable to run the X-i'ay' tulre with 
low intensity of current. The intensity of 
lines, who.so potential of c.xcitation does not 
ditTer moix* than 2.30 X.U., is independent of 
the tension applied to tlic tube. The time of 
exposmx* was generally 2 to 3 hours, the pre- 
ei.sion of estimation O.OI, if the element was 
present in a concenU'ation of 1 per cent. The 
various sources of error are discussed and a 
list of elements of rcfei'cnce is given. 

ClIKMICAL An.STRACT.S. 


The Crystalline Structure of Rubidium 
Azide. Linus Pauling. Ztschr. f. phys. 
Chem., 1930, Abt. B, VIII, 326. 

Polemical. The str-uctui*e pi'oposed by 
Giinllier and co-woi'kers (Chem. Abs.. XXIV, 
2930) for Rb azide is inconsistent with the 
known values of atom I'adii. A structure 
similar to tliat of K azide is to be preferred. 
(Reply: P. Gunther and P. Rosbaud. Ibid, 
329.) ' 

Chemical Abstracts. 


X-ray Intensity Measurements with De- 
formed Crystals. J. Hengstenberg and H. 
Mark. Ztschr. £. Physik, 1930, LXI, 435 
(cf. Chem. Abs., XXIV, 3947). 

The application of X-ray intensity measure- 
ments to the study of small changes in struc- 
ture due to mechanical, chemical, thermal, and 
electrical influences is discussed. Reflections 
from the cubic faces of sy'lvine during distor- 
tion were obtained with an ionization spec- 
trometer. The increase in (200) and (400) re- 
flections with distortion is due to an iucreas^ 


‘Reprinted by permts'tion from 


Chofi^cal Abstracts. 
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in mosaic-like structure, while diminution in 
(600), (800), and (1000) reflections is due to 
deformation of the grating elements. Meas- 
urements of line width show disturbances at 
the slip planes to be local ; a 3.8 per cent com- 
pression disturbs 2.25 per cent of the atoms 
with a maximum amplitude ^ of the atomic 
spacing. 

Chemical Abstracts. 


Intensity Measurements of DiEuse X- 
rays Reflected from Distorted Sylvine. R. 
Brill. Ztschr. f. Physik, 1930, LXI, 454. 

An apparatus for X-ray measurements, us- 
ing the Geiger counter method, is described. 
Measurements show an increase in intensity 
of diEuse radiation, with deformation of the 
crystal. 

Chemical Abstracts. 


New Investigation on the Blue-gray 
Bright Spot Radiation of the Lilienfeld- 
Rdntgen Tubes. Franz Rother and Willi M. 
Cohn. Physik. Ztschr., 1930, XXXI, 687. 

Visible radiation from Lilienfeld tubes has 
been studied from 520 to 225 mp.. An inten- 
sity maximum occurs at 450 mp.. The radiation 
coiild not be resolved into lines or bands and 
probably extends far into the ultra-violet. The 
limits and intensity distribution in the continu- 
? ous spectrum are unchanged with different 
anticathode materials. 

Chemical Abstracts. 


Difference in the Intensities of X-ray Re- 
flection from the Two Sides of the III 
Plane of Zinc Blende. D. Coster, K. S. 
Knol, and J. A. Prins. Ztschr. f. Physik, 
1930, LXIII, 345. 

The authoi's investigate the phase jumps of 
X-rays of wave length immediately on either 
side of the K absorption edge of Zn in ZnS. 
The large ratio of the absorption coefficient 
for the two wave lengths ( 1 :20) occasions a 
phase displacement of the order of 10°. The 
observation is rendered possible by the fact 
that the Zn (111) plane divides the distance 
between two neighboring S (111) planes in the 
ratio of 1 to 3. Phase differences of 80° and 
110° for first order and 280° and 260° for 


third order are obtained on opposite sides of 
the cr}"stal planes between Zn and S compo- 
nents of the diffraction spectra. The resultant 
difference in intensity is observed experimen- 
tall}^ b)" the use of the Au L and W L lines. 

Chemical Abstracts. 


New X-ray Spectrograph with Absolute 
Zero Determination without a Divided Cir- 
cle and the Zero Method of Cornu. H. See- 
mann. Ztschr. f. Physik, 1930, LXI, 416. 

A new X-ray spectrograph is described. 
The method at present almost universally used 
for the determination of the zero point with 
the Bragg spectrograph is that due to Comu 
(1880). An arrangement is shown for the 
determination of the zero point by this meth- 
od, using a pin-hole camera, and the new spec- 
trograph employs a pin-hole camera, but has 
a new method for determining the zero point. 
The crystal is mounted on a table on a rod 
Avhich can rotate through 180° about a vertical 
axis with accuracy, obviating the use of a di- 
vided circle. The rotation can take place in 
either direction, and the table is accurately 
fixed in position by contact screws. The prin- 
ciple of the method and the sources of error 
are discussed. 

Chemical Abstracts. 


The Determination of the Inner Structure 
of Liquids by X-ray Means. P. Debye and 
H. Menke. Physik. Ztschr., 1930, XXXff 
797. 

The general method adopted is to start with 
the experimental results and work toward the 
structure rather than to assume a structure 
and derive the theoretical result. Because it 
is monatomic, liquid Hg was used for the ex- 
perimental work, and, to simplify the absorp 
tion correction, the method of surface reflec- 
tion Avas used. The intensity of reflection 
from a volume of N atoms, if there be no in 
terference between scattered rays, is given by- 

/ _ 1 + cos- 0 ^yhere is a function of 

6, the angle between the primary’’ and second 
ary beams, rvhich characterizes the scattering 
from single atoms (i.c., the so-called atom 
factor). The observed results do not agree 



with tlii;: cxprcssinii, hut 

, 1 cos'^ 0 . . 

/ = - A 


may ht' i-xjucssrd hy 
fsj, wlu-iv s 2 


sin 0/2 ami h(.<) is a purely e.\pcTimentallv 
lirtcrniiiicd luticlioti oi .t, I'lu' eNpcriiucutal 
/:{sj tx s curve has the form of a damped 
vibration curve above and htdow the vahic 
E(s) = 1, whicli is approached at hip;h values 
of If n* he taken as the jirohahilily tliat the 
second of i\v<i atoms will lie in a v<dume if/', 
distant r irom the tirst atom, it can he shown 


(}i.it: .f { 1 — /-fsj {I (p)| 

sin 2~ spdp. Here the variable is not r hut 
. r 

r — -v- wiiere X is the wave Icnijlh. </ is de- 
fined by A if’ = wiiore f’ is the whole 
volume under consideration. If' is not Kmown 
as a function of hut, instead. EfsJ is known 
as a function of .c. Ity the methods of Four- 
nier, there rc.sulls /> [1 — JF (/,)] ! 

s [1 — E 5 ;j,^ „ intcjtr.a- 

tion ni.ay he performed by usinjj the experi- 
mental relation lictvvecn ‘/Sfs) and s. The 
problem worked out for shows that certain 
distances. U, 3, 5.6, and S.l A.U., arc the 
most probable distances between atoms. Thus 

a quasi-crystal structure is present even in a 
liquid. 


ClIKMICAl. .AnsTUACTS. 


An X-ray Analysis of the Copper-manga- 
nese Alloys. Elis Persson. Ztschr. f. phys. 
Chem., 1930, Abt. B, IX, 25, 

An X-ray crj'stallographic analysis of the 
u-Mn system is reported and the possibility 
iscussed of a continuous lran.sition of the Cu- 
P ase into the Y-Mn-phase, with increasing 
n content. It is shown that the y-AIn-phase, 
ordinarily stable at high temperatures only, 
ecomes stable at ordinary temperatures when 
ployed with small quantities of Cu and chilled. 

le boundary of this phase occurs with con- 
centrations of 83 atomic per cent Ain. The 
attice parameter of the Cu-phase increases 
increasing Mn content, from 3.008 to 
•^4 A.U. with SO per cent Mn, then remains 
constant to the phase boundary. The atomic 


volume in both simply built phases appears to 
change cnntimiously over the entire system. 
Alloys consisting of the.se phases are formed 
with consideralde expansion 

Cm MK'An .Arstract.s. 


Investigation of Gold-copper Alloys by 
Means of X-rays. K. Ohshima and G. 
Sachs. Ztschr. f. Physik, 1930, LXIII, 210, 
Alxive 400 an alloy of Au Cu crystal- 
lizes in the euhie facc-centcrcd system (lattice 
construction u 3.866 A.U.j. Rdow 400° 
a tetragonal lattice of AuCu {a = .3 95, c= 
3.fiS A L . t and a cubic face-centered lattice 
of .'\uCut occurs. The influence of heating 
and cooling on the structure is studied by 
means of rotation and Dcbye-Scherrer dia- 
gnvim.s. 

Ciii.MUAh .Abstracts. 


Calculation of the X-ray Terms of the 
Lighter Elements and the Rare Gases from 
the Optical Potential of Ionization. Werner 
Braunbek. Ztschr. f. Physik, 1930, LXIII, 
154; 718. 

The potentials of excitation of /v„ of Li, Be, 
B, and C arc obtained from the ionization 
potentials of Li+, Be++, B+++, C++++ by 
taking account of the screening effect of the 
outer electrons on an electrostatic basis (under 
very simplifying assumptions) . For the heav- 
ier rare gases Ne, A, Kr, and Xe the effect of 
the outer electrons is obtained from the screen- 
ing number of Sommerfeld’s theory of the 
relativistic doublets. 

CiiEMiCAL Abstracts. 


The Lattice Constants of the Elements. 
William Hume-Rothery. Phil. Mag. [7], 
1930, X, 217. 

An examination of the measured lattice con- 
stants reveals a law of sub-groups which 
states that in any sub-group of the periodic 
table, provided that the co-ordination number 
remains constant, the interatomic distance d 
is given by the relation d/n ~ (1/aZ)^, 
where n is the principal quantum number of 
the outermost shell of electrons remaining at- 
tached to the ions, Z is the atomic number, x 



782 


RADIOLOGY 


is a constant which is the same for groups 
with the same number of electrons in the 
outermost shell, and o is a second constant 
which in some groups may be connected with 
the valency. The table gives the values of a 
and X. 


Group 

Elements 

a 

X 

lA 

Li, Na, K, Rb, Cs 

0.0157 

0.344 

IIA 

Be, Mg, Ca, Sr, Ba 0.02265 

0.35 

IVA 

C, Si, Ti, Zr, Hf 

0.0465 

0.345 

VA 

V, Ta 

0.0628 

0.368 

VIA 

Cr, Mo, W 

0.0675 

0.376 

VIIIA 

Fe, Ru, Os 

0.05998 

0.404 

VIIIB 

Co, Rh, Ir 

0.05689 

0.418 

Vine 

Ni, Pd, Pt 

0.05808 

0.39 

IB 

Cu, Ag, Au 

0.05105 

0.393 

lA^B 

Ge, Sn 

0.0588 

0.33 

VB 

As, Sb, Bi 

0.04753 

0.323 

VIB 

Se, Te 

0.0944 

0.21 

0 

Kr, Xe 

0.02735 

0.348 


In some cases the error in the calculated 
value is 1 per cent but usuall}" the calculated 
value is in much closer agreement with the 
determined. The value of x reaches a maxi- 
mum in Group A^III B. The value of a is 
not strictly proportional to the valency. The 
change in co-ordination number does not cause 
the same percentage change in the different 
groups; in Group its effect is compara- 
tively slight. In the first short period the in- 
teratomic distance d is inversely proportional 
kto the atomic number Z ; in the second period, 
is inversely proportional to Z~ ; in the third 
group, to Z^ ; in the fourth group, almost to Z^. 
The interatomic distance for A1 does not fit 
into the scheme, indicating that it is probably 
not fully ionized in the metallic cr}'^stal. 

Chemical Abstracts. 

The Total Reflection of X-rays. Erich 
Nahring. Physik. Ztschr., 1930, XXXI, 799. 

The formula given below is derived : 
P 1 — oq -\r 0.-/2 

— 1 I „„ I n ’ ''’here R is the ratio of 
V ^ aq-\- a / 1 

the reflected to the incident intensity. 

a-/2 = _ 1 a- v”(9= — q = ^ 

0 

= ~~=' 0 being the angle of incidence and o 
V2S 

the deviation of the index of refraction from 1, 
k = ^/Z, X being given by ;; = f 1 — S) — >x. 
The formula has been verified with experi- 


ments in which X-ra3's between X = 1.242 
A.U. and X = 2.358 A.U. were reflected from 
Ag. The verification was made indirectly, S 
being calculated by the Drude-Lorenz formula. 
It is pointed out that the formula may be used 
to determine the index of refraction for long 
X-ra}-^ wave lengths. 

Chemical Abstracts. 


Contribution to the Knowledge of the K 
X-ray Absorption Spectrum of Nickel, Cop- 
per, and Zinc. Axel E. Lindh. Ztschr. f. 
Physik, 1930, LXIII, 106. 

The wave lengths of the absorption edges of 
Ni, Cu, and Zn depend on the chemical state 
of the elements ; the frequency shift amounts 
for ZnS04 to 6 V. ; for ZnS to 3 v. ; for ZnK, 
(SO4) to 6 V. For Xi and Cu the absorption 
edge is double and possesses fine structure. 
Apparatus : Siegbahn vacuum spectrograph, 
calcspar cr}'stal. 

Chemical Abstracts. 


Determination of the Degree of Polymeri- 
zation of Some Modifications of Polyoxy- 
methylene by Means of X-ray Methods. 
Emil Ott. Ztschr f. phys. Chem., 1930, Abt. 
B, IX, 378 (cf. Chem. Abs., XXIV, 3147). 

The method is the same as that used in the 
previous paper. A high accuracy is claimed. 
Paraforma]deh3^de consists of 32 formal- 
dehyde groups, Y-pol3mxymeth3dene of 60 
groups, and S-pol3mx3fmethylene of 24. The 
length of a formaldeh3’^de group is 1.88 to 1.89 
A.U. It is shown that in highl3'^ polymerize 
substances molecules of equal length form the 
cr3*stals. 

Chemical Abstracts. 


A Classification System of the Silicates 
Based upon Crystal Structure. St. v. Naray- 
Szab6. Ztschr. f. phys. Chem., 1930, Abt. B, 
IX, 356. 

A new classification S3'stem of the silicates 
based upon their crystal structure is devel- 
oped. It is based upon the various arrange- 
ments of the Si and O atoms. The principal 



groups arc: (1) (SiO,) grmip, nrlliosilicatcs ; 
(2) iiKlopendenl groups, with a greater eon- 
tent of Si (e.//.. Si,0.) : (.^) SiO ohain.s; 
(d) SiO planes. :iml (5) 3-dimensional .Si< ) 
network lattices. A large number of tlie sili- 
cate.s arc entered into this system in a set of 
tahUvs. Some of tlie properties f)f the silicates 
.are explained on the basis of their structure. 

ClIKM IfAI. .‘XllsritAtTS. 


The Reflection of X-rays on Absorbing 
Ideal Crystals. J. A. Prins. Ztschr. f. Phy- 
sik. 1930, LXIII, 477. 

The dynamic theory of X-r;iy reflection 
(Ewald-l)arwin) is exteiuled to include ab- 
soiption efl'cct.s. It results that the intcn.sity 
distribution inside a spectral line must be un- 
synnnctncal witli respect to the angle of reg- 
ular Bragg reflection (corrected tor the re- 
fractive inde.x). The total intensity is also 
perceptibly influenced by absorption. 

ClIK.M H'At. An.CTKACT.S. 


X-ray Determination of the Solubility of 
Copper in Silver. N. V. Ageev and G. 
Sachs. Ztschr. f. Physik, 1930, LXIII, 293. 

The variations of tlie lattice dimensions of 
Ag containing Cu (less tlian necessary for the 
formation of mixed crystals) is used as a 
measure of tiie Cu content. To obtain reli- 
able results, the surface of the material has to 
be perfect; this is best obtained by melting 
the allo}’' in a vacuum furnace. The solubili- 
ties of Cu in Ag at various temperatures are 
given. 

Ctiemical Abstkacts. 


The Structure of Chromium Trichloride. 
Nora Wooster. Ztschr. f. Krist., 1930, 
LXXIV, 363 (in English). 

CrCl^ was obtained by sublimation in dry 
Cl at about 1000° in the form of extremely 
thin hexagonal plates, violet in color. It is 
optically negative and the Becke line (seen 
with great difficulty) suggests an index be- 
tween 1.63 and 1.64. Specific gravity was de- 


termined as 2.87, which is higher than the 
usual value (2.77). A combination of X-ray 
metliods gave the following- results: space 
group D:|, or D:], unit cell contains 6 mole- 
cules;' a — 6.02 A.U. and r = 17.3 A.U. 
These data dilTer from those of Natta (Cbem. 
Abs.. XXI, 2406). The Cl atoms have a cu- 
bic close-])acked arrangement, and each Cr 
atom* is surrounded by 6 Cl. 

CiiExriCAi, .Ab.stracts. 


The Absorption of X-rays in Gases and 
Vapors: I. — Gases. J. A. Crowther and 
L. H. H. Orton. Phil. Mag. [7], 1930, X, 
329. 

Xew measurements using Cu K radiation 
gave the following results: 


u I,. I,„ 

Air 9.46 1.000 1.000 

X, 7.43 0.743 0.766 

O, 11.14 1.438 1.301 

CO- 9.30 1.530 1.006 

CH,.:CTL 4.32 0.508 0.524 

H-S" 82.7 14.96 12.58 


u = mass absorption coefficient. 
lv = relative ionization for equal volumes. 
In, = relative ionization for equal masses. 
The fraction of absorbed X-ray energ}' 
utilized in producing ionization is approxi- 
mately constant for the majority of gases ex- 
cept XL, for ndiicli it is 15 per cent greater. 

Chemical Abstracts. 


The Action of X and Gamma Radiation 
upon Aqueous Solutions of Iodine and Po- 
tassium Iodide. G. Harker. Med. Jour. 
Australia, Dec. 20, 1930, II, 817. 

It is shown that Bordier’s statement that 
iodine in aqueous solution disappears under 
the influence of X-rays is erroneous, his ef- 
fect being due to the interaction between the 
iodine solution and the paraffin which he used 
to coat the cardboard box of his experiments. 
The radiation employed was derived from a 
Coolidge water-cooled therapy tube energized 
at 40 K.V. constant potential, and 2.5 
ma. at 12 cm. target-object distance for 
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a period of one hour. No filtration is men- 
tioned. Two tubes of iodine solution of con- 
centration such that 3 c.c. reacted exactly with 
0.20 c.c. N/SOO sodium thiosulphate solution 
were exposed. One tube was shielded by lead 
(thickness not stated), the other with a sheet 
of black paper. At the end of one hour, each 
tube required 0.16 c.c. of N/500 sodium thio- 
sulphate solution for exact reaction. That is 
to say that there was no difference between 
the irradiated and non-radiated solutions. 
Starch iodine solution was also unaffected by 
X-rays in the above dosage. It is not made 
clear that thermal effects were entirely elim- 
inated by tlie method of using the screened 
control — and temperature effects have been a 
fallacy in many biological experiments with 
X-rays. 

The author mentions, however, that using 
65 K.V. and 2.5 ma., the solution, “unpro- 
tected by lead, was exposed to a higher tem- 
perature, with a small increase in the loss of 
iodine caused by reaction with water.” He 
does not show that the effects of X-rays and 
raised temperature are not antagonistic. More 
definite are the results with Y-rays, which also 
do not affect iodine solution (6 mg. needles 
filtered with 0.5 mm. of platinum for five days 
in a solution containing 0.126 gm. of iodine 
per liter). 

' Kailan’s result that y-rays decompose solu- 
tions of potassium iodide were confirmed, and 
shown to hold for X-rays also. Attention is 
drawn to the marked acceleration of the ac- 
tion of the rays produced by the addition of 
small amounts of acid. 

J. G. Stephens, M.B. (Syd.), D.M.R.E. 


DOSAGE 

Application and Dosage of Bucky’s “Bor- 
derline Rays” in Ophthalmology. Ilona 
Krasso. Strahlentherapie, 1930, XXXVIII, 
358. 

The author studied the effect of X-rays of 
long wave length on the eyes of rabbits. He 
found that doses as high as 4,000 r produce 
only an injury to the cornea but do not affect 
the lens. He feels that the tolerance dose for 
borderline rays is about twice as high as for 
ordinar}' roentgen rays. His therapeutic stud- 


ies on human eyes showed similar relations. 
From 50 to 200 r of a half value layer in 
aluminum equal to 0.02 mm. were given in 
the average case. The treatment can be re- 
peated at intervals of from two to fourteen 
days, up to five times. Satisfactory results 
were obtained in the following diseases : erosio 
corneae; herpes cornese; keratitis filamentosa, 
dendritica and punctata superficialis ; rosacea 
of the cornea, infiltrated erosions; superficial 
ulcer, episcleritis, and scleritis. 

Ernst A. Pohle, M.D., Ph.D. 


A Biologic Unit in the Dosage of Roent- 
gen Rays. E. Bjorling. Strahlentherapie, 
1930, XXXVI, 751. 

This paper is based on the assumption that 
1 r produces different biologic effects if dif- 
ferent wave lengths are used. Measuring 
methods both for quality and quantit)’^ of 
roentgen rays have been worked out by the 
author, permitting the expression of the dose 
in “bio-r.” This is the unit of his biologic 
measuring system which takes the wave length 
dependence into consideration. The details of 
the technical procedure and also its theoretical 
foundations must be looked up in the original. 

Ernst A. Pohle, M.D., Ph.D 


Maximum Dose, Fractional Treatment, or 
Saturation Method? Studies on Mice with 
Carcinoma. Jens Juul. Strahlentherapie, 
1930, XXXVIII, 623. 

The author studied the effect of roentgen 
rays and radium applied according to the 
single massive-dose method, the fractional, 
and saturation-dose method on transplanted 


lumors in mice. The technic is as follows. 
?20 K.V., 2.8 ma., 5 mm. Al, 2.3 cm. F.S.D., 
1 S-N. = 6 min., 3j4 S-N. equal to 1 E.D- 
rhe exposures were given as follows: 6 S-R- 
n one sitting, 3X2 S-N. twice weekl}^ 3 X ^ 
3-N. once every 2 weeks, and 3X2 S'N- 
jnce every 3 weeks, or 6 S-N. in one sitting, 
5X2 S-N. applied twice daily and 3X 2 S-h- 
m three successive days. In both groups, the 
jingle-massive dose had the most pronounce 
jffect. In observing the epilation following 
:he treatment, it appeared, however, that 
3-N. given in one sitting always epilate , 
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wliik' 3 \ 3 S'X.. cvrrv twelve hour.’', 

rarely (I'ul so. Anmiu-r series lereivnl »> S-X. 
in one si{(i)ji>. 2 S-X. si\ limes, applieil iwiee 
weekly, and tluni 5 S-X. in une sillini,' fol- 
lowed Iw d X 2 S-X., uiven om‘e a wtwk. 

The resnlls denionstraled that the dose on 
the skin eoidd be hiuher v\iih ihe piotjaeted 
fraelidti.’d method withont eansinj; injnri<-s, 
ant! that the therajwmie etleel on the tumor 
was hcticr than that of a sin^le-inassive dose. 
Similar experiments carried out with radium 
lead to the eonelnsion that a more severe re- 
action follows the application of a hijth in- 
tensity in a short time than the application of 
a small intensity* over a hnyu period. Since 
the skin and tnnitir tissue ajtparenth* cunndatc 
radiation in a tlirterent manner, the. fractional 
dose method is ailvanln^a-ons. It jmrmits the 
application of a hiijher total dose within the 
tumor without damattinq the skin. 

Hkx.st A. Poin.K, M.D.. I'h.D. 


Roentgen Dosage in Practice. Th. C. 
Neeff. Strahlcnthcrapie. 1930, XXXVIII, 
322. 

The author visited fourteen Rarliological Tn- 
stitute.s in Germ.any, Austria, Switzerland, 
Prance, and Belgium, and had his ionization 
mstrument calibrated in r-units. It appeared 
that (he calibrations carried out in Germany 
difTered as nnicli as 16 })er cent, while the 
highest v.iriation among all calibrations 
^^monnted to 18 per cent. Tliesc discrepancies 
high if one considers the fact that the 
measuring instruments available to-day' are 
accurate within 1 per cent. The various pre- 
cautions necessary' to calibrating a dosimeter 
discussed in detail; the conditions under 
W'liich the measurements arc carried out are 
often responsible for the differences in the 
msuUs. Although the variations found do not 
mterferc w'ith the practical work, the investi- 
gator must demand a higher degree of accu- 
y^oy'. Steps are being taken by' tlie Standard- 
ization Committee of the German Roentgen 
Ray' Society to remedy the situation. 

Ernst A. Pohle, M.D., Ph.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 

Intravenous Cholecystography and Liver 
Function Determination; Clinical and 
Roentgenological Value. Sydney R. Miller 
and Charles A. Waters. Southern Med. 
Jour., December, 1930, XXIII, 1079. 

'1 ho atJthors add the weight of their experi- 
viioe to the intravenous method of administer- 
ing the dye, and conlemi that it is es-,cntiaiiy 
devoid of d;ingerous reactions, is not time-con- 
.'-uining or complicated, and is nunc depend- 
able than the oral technic. This scries in- 
cludes cases witli severe jaundice, die to choi- 
angeitis, common duct obstruction, ami severe 
liver damage following arsphenaniinc treat- 
ment. without any unpleasant reactions. In 
u.sing the intravenous technic as a liver func- 
tion test, from 12 to IS c.c. of blood are with- 
drawn one-half hour after the administration 
of the dye, and tested coiorimetrically for the 
percentage of dye relaincd. The authors’ 
.series covers 131 patients, 24 of rvhom came 
up for operation. Of these 24, the operative 
findings agreed with the X-ray findings in 20 
case.s. Of the 107 patients not operated upon, 
the clinical symptoms and X-ray' findings 
agreed in 95 cases, or 88 per cent. 

The authors conclude that tins series is but 
anotlier confirmation of the extreme value of 
cholecystograpliy as a method of detecting 
functional abnormalities, and hence, presum- 
ably, diseased conditions of the gall Idadder. 
They contend that the failure of the gall 
bladder to visualize by the oral method must 
be checked by' the intravenous route, partic- 
ularly' in cases in w'hich the clinical picture is 
not a clear one of gall-bladder disease, 

W. W. Watkins, M.D. 


Gallstones in the Ampulla of Vater. E. 
Starr Judd and James M. Marshall. Jour. 
Am. Med. Assn., Oct. 11, 1930, XCV, 1061. 

Fenger, many years ago, described the 
sy'mptoms of stone lodged in the ampulla, the 
“ball-valve stone of Fenger.” A series of 160 
cases were revierved in which one or more 
stones w'ere found in the ampulla at operation, 
and in -which the stones were not found in 
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the hepatic or common bile ducts. In 45 per 
cent of the series, one or more operations had 
been performed in the biliary system. In 
several cases, as many as three or four opera- 
tions had been performed. Periods of relief 
varied. The most characteristic feature of 
stone in the common bile duct is the inter- 
mittent nature of the symptoms. Osier 
stressed pai'oxysms of colicky pain, chills and 
fever, and jaundice, followed by intervals of 
comparative or complete freedom from symp- 
toms — or classic symptoms. Duodenal drain- 
age affords a valuable clue as to whether or 
not bile is passing from the duct into the duo- 
denum. The technic of operation is discussed 
and some interesting observations at operation 
review the occuri'ence of single and multiple 
stones, and the occurrence of stones in the 
gall bladder, coincidently with stones in the 
duct. 

Charles G. Sutherland, M.D. 


Gall-bladder Visualization in Jaundiced 
Patients. Hillyer Rudisill. Jour, Am. Med. 
Assn., Nov. 8, 1930, XCV, 1425, 

It is quite generally l)elleved that it is not 
desirable to advise cholecystography in jaun- 
diced patients. Ten jaundiced patients have 
been among a group coming in a routine man- 
ner for cholecystography. In all but one, the 
examination revealed useful information with- 
out ill-effect to the patients. There is no con- 
tra-indication to attempted gall-bladder visual- 
ization in obstructive or extrahepatic jaundice. 
In eight of ten jaundiced patients submitted 
to gall-bladder dye injection, the clinical diag- 
nosis was catarrhal jaundice. 

It is advisable to give intravenous tetrathal- 
ein sodium solution to jaundiced patients as 
a possible means of helping to differentiate the 
causes of jaundice. 

Charles G. Sutherland, M.D. 

Cholecystographic Diagnosis of Papil- 
lomas of the Gall Bladder. B. R. Kirklin. 
Am. Jour. Roentgenol, and Rad. Ther,, 
January, 1931, XXV, 46. 

Although benign tumors of the gall bladder 
are rated as rare by pathologists, the Mayo 
Clinic, during the last seventeen years, has 
found papillomas in 8.5 per cent of more' than 


17,000 gall bladders removed surgically. The 
clinical and pathological significance of papil- 
lomas has not been fully determined, but in 
many cases at the Clinic, even though they 
were small and not accompanied by definite 
' cholecystitis, they seemed to have a causative 
relation to the patient’s symptoms, for chole- 
cystectomy was followed promptly by relief. 
By the use of painstaking cholecystographic 
technic, the author is able to differentiate, 
roentgenologically, between papillomas and 
stones. On that basis the diagnosis of papil- 
lomas has been ventured in 20 cases, in four 
of which the diagnosis was confirmed by 
operation. The especial characteristics, as 
seen on the roentgen film, in contrast with 
non-papillomatous lesions, are: unchanging 
position within cholecystic shadow ; small 
evenly rounded defects, usually marginal and 
never at the fundic pole; in most instances 
only one or two visible defects, but when 
multiple never closely aggregated; often seen 
onl)f at the twentieth hour (two hours after a 
fatty meal). 

The author concludes that, although only a 
few cases are presented, the results thus far 
obtained may have a broad bearing in the 
future on the diagnosis of tumors of the gall 
bladder. 

J. E. Habbe, M.D. 

Cholecystography by Means of the Oral 
Administration of the Dye. Bruno Thom. 
Rontgenpraxis, Jan. 1, 1931, III, 17. 

The results of oral cholecystography in 702 
cases are evaluated by the author. Only aftei 
Kirklin showed that the addition of unfer- 
mented fruit juice makes the absorption bet- 
ter, and after a preparation was offered which 
contained the fruit acid, oral tetiagnost 
(Merck), could this method compete with the 
intravenous method. In about 15 pei cent o 
all cases in which the oral administration is 
used, may one expect nausea, vomiting, o’" 
diarrhea. Taking the dye only one hour after 
eating three egg-yolks seems to decrease ’ 
nausea, while giving it on an entirely empt) 
stomach seems to induce vomiting much mor 
• frequently. , 

In 73 cases, both the intravenous and 
administration were used. In 8, there 
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a (Idinitr tilliiii: after lakiiijr tlie dye In- 
imnitli, while the intravenous inelliod did not 
show any liUiii!:; in 12, tin- eontrary (oolc 
place. Since intravenous clioleey.slotjraphy 
usually yives a denser shadow, one should 
realiye that too dense a shadow may ohseure 
small stones, as has happened in this series. 
A non-funelioninij pall hladder may he fouml 
occasionally in other <iisea.scs. prohahly caused 
hy secretory disturhances of the liver and pall 
bladder, when the pall hladder it.self is normal. 

Orator loiind a non-fimctioninp pall hladder 
in 60 per cent of 23 cases of pastric or duo- 
denal ulcer: (irehe fouml 2(* jwr cent, 'riu-se 
percentapes, however, cannot he correct, in the 
author’s oj)iiiion. In order to have a more 
definite knowledpe fuj this cpiestion. a Inrpe 
nuinher of ulcer ca.ses should have a chole- 
cystopraphic e-samination. 'I'he dye test may 
show a non-functioninp pall hhulder also in 
patients with an e.xophthnhnio p<iiter or flia- 
hete.s. .-Xccordinp to most writers, a non-fill- 
inp pall hladder is found in patients with ex- 
ophthalmic poiter in ahoul 50 per cent of all 
cases, riic author e.Namincd si.x cases and 
found a non-funciioninp pall hladder in all 
of them. The (luestion, whether or not the 
pall hladder cinptie.s itself hy muscular con- 
traction. seems definitely settled in the writ- 
ers opinion. He has seen definite waves of 
contraction in a series of filins. A rocnlpcn- 
olopic vi.sualization of the clioledoclius is 
very rare, if the usual technic is used. The 
author has been able to show it fairly regularly 
•after giving Cholotonon, a preparation which 
is supposed to contain the hormones of the 
liver and the e.xtrahcpalic system. 

H. W. Hefke, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Enemata : From the Anatomical and 
Physiological Standpoints. Silas A. Lewis. 
California and Western Med., January, 1931, 
XXXIV, 31. 

The author discusses the anatomy of the 
colon, emphasizing the character of the bowel, 
especially the angulation at the hepatic and 
splenic flexures, and the increased musculature 
of the descending colon. He also emphasizes 
the amount of residual fluid found after evac- 


uation of the enema. The giving of large en- 
emas dilates the cecum and allows the enema 
lf> flow into the ileum, carrying with it colonic 
bacteria. This, the antlinr believes, nwy he 
etiologic of ileo-colilis. Large enemas weaken 
the nm.scnlatiire of the colon and are pocketed 
behind the splenic and hepatic flexures. The 
article is illustrated with numerous X-ray cuts. 

1-'kanci.s n. .Sheldox, M.D. 


Peptic Ulcer: The Diagnostic Value of 
the Roentgen Ray before and after Treat- 
ment. Edward S. Emery, Jr., and Robert T. 
Monroe. Am. Jour, Roentgenol, and Rad. 
Then, January, 1931, XXV, 51. 

The authors fully recognize the \alue of 
the roentgen examination in the diagnosis of 
peptic nicer (in 93 per cent of a series of 510 
cases in which the diagnosis was definitely 
estahlishcfi. an nicer was demonstrated roent- 
gcnologically), but upon analysis of a large 
.scries of case records from the Peter Bent 
Brigham Ho.spital in Boston, they’^ find the 
same method of examination much less reli- 
able and helpful in following the course of the 
lesion. Because after long continued study of 
many nicer cases, some showed stationary con- 
ditions for years, the opinion is ventured that 
it may be foolish to advise severe and time- 
consuming surgical or medical treatment, 
merely because the presence of a gastric or 
duodenal ulcer can be shown. As regards the 
X-ray^ diagnosis of ulceiy the authors believe 
the errors in diagnosis to be chiefly those of 
omission, but even these were found to be sur- 
prisingly few. 

Retention, determined by' the six-hour 
roentgen examination, was found to be pres- 
ent in 50 per cent of gastric and 44 per cent 
of duodenal ulcers, but in the majority of the 
cases, it was small (a trace to 20 per cent). 
Retention determined clinically agreed closely 
in 67 per cent of the cases, but in the remain- 
ing 33 per cent, the clinical and roentgen re- 
tention differed as to the degree present. 
Hence one would not be justified in advising 
surgery for relief of obstruction before check- 
ing the retention reported present by the 
roentgen study with that noted by' the clinical 
examination. An analy'sis of 140 duodenal 
ulcer cases, treated by- several forms of ined- y’' 
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ical and surgical measures, revealed the duo- 
denal deformity persistent upon re-examina- 
tion roentgenologically following ti'eatment in 
94.3 per cent. The small percentage of cases 
showing disappearance of the duodenal de- 
formity were in every instance treated only 
medically. In five patients with combined gas- 
tric and duodenal ulcer, all but one showed 
disappearance of the gastric deformity under 
treatment, but the same number showed a 
similar or increased deformity of the duodenal 
bulb. 

The authors conclude with the statement 
that, in their opinion, a diagnosis of healed 
duodenal ulcer is at present impossible by 
roentgen examination, and add, rather pessi- 
mistically, that this lesion is a very chronic 
one, rarely cured by treatment. 

J. E. Habbe, M.D. 

The Differential Diagnosis of Benign 
Tumors of the Stomach and Intestines, 
Franz Schmitz. Rdntgenpraxis, Dec. 15, 
1930, II, 1118. 

The roentgenologic findings and clinical his- 
tory of a patient who had two rather large 
submucous myomas of the stomach are de- 
scribed. Alost benign gastric tumors are 
polyps, myomas being distinctly rare. An- 
other case is described in which multiple 
small filling defects were found in the esoph- 
agus. On account of their multiplicity and 
well defined outlines, a benign polyposis was 
diagnosed. The patient died, with increasing 
obstruction and cachexia. Inflammatory tu- 
mors may simulate a malignancy in the colon, 
especially when associated with diverticulitis. 
Even a careful examination of the “mucosa 
I'elief” does not always assist in arriving at a 
positive diagnosis, and, therefore, repeated ex- 
aminations must be made. 

H. W. Hefke, M.D. 

Roentgen Diagnosis of Gastric Syphilis. 
Leon T. LeWald. Jour. Am. Med. Assn., 
Jan. 17, 1931, XCVI, 179. 

The author made his first roentgenologic 
diagnosis of gastric syphilis in 1913. The 
diagnosis was made prior to the examination 
of the blood, which was later reported as giv- 


ing a four plus Wassermann reaction. The 
diagnosis was confirmed by operation. The 
case was evidently one of congenital syphilis 
and has been re-examined several times, the 
last time in June, 1930. A second case of con- 
genital syphilis was seen later in 1913. In 
September, 1916, 11 additional cases were re- 
ported by the author and about 40 additional 
cases have come under his observation, in 
which the diagnosis of gastric syphilis has 
been made or suggested fi'om the roentgen- 
ologic appearance. The more interesting of 
these cases are reviewed. Syphilis of the stom- 
ach is relatively more frequent in occurrence 
than the number of reported cases would ap- 
pear to indicate, and the importance of a cor- 
rect diagnosis of this condition is not yet thor- 
oughly appreciated. Congenital cases may 
escape diagnosis owing to the fact that syph- 
ilis may not be suspected, and other syphilitic 
manifestations may be lacking. Diminished 
acidity of gastric contents and the absence of 
free hydrochloric acid are explained in some 
cases by the rapid emptying of the stomach 
and in others by the involvement of the acid- 
producing portion of the stomach. 

It is inadvisable to make a diagnosis of car- 
cinoma of the stomach or subject a patient to 
operation for supposed carcinoma of the stom- 
ach, especially when the possibility of an ex- 
tensive resection is under consideration, with- 


out submitting the patient to a roentgen ex- 
amination by a roentgenologist of sufficient 
experience to enable him to make a differen- 
tial diagnosis between gastric carcinoma, linitis 
plastica, ulcer, or syphilis of the stomach. In 
doubtful cases a diagnosis may be established 


by determining improvement in the appearance 
of the stomach on roentgen examination after 
antisyphilitic treatment has been actively un- 


lertaken, especially after using arsphenamine, 
nercury, and iodides. In some cases surgical 
ntervention may be necessary because of ex- 
reme cicatrization, especially involving the 
) 3 doric end of the stomach, producing an ob- 




stomach should be carefully avoided when the 
diagnosis of gastric syphilis has been made 
roentgenologically, or when suspected by the 
surgeon because of peculiar types of gasttic 
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k'5!iiii!; wliich diliiT finin llmsf U'-uallv curoun- 
UTfil ill iilocr (ir oaiviiKim.i of (he s(oniaeIi. 
Sypliilitic deformity of (he siitmaeh i»as Iteeii 
provtal roeii(t(ctto|o”ieally to ilisapi»ear after 
prnloiieei] aiKisyphihtic lieatmeiit, and no le- 
oiirrcnce of symptoms has oceurred in a series 
of cases studied over a peiiod «»f from ten to 
seventeen years. 

CitAtn.r.s ft. Sfuti-in.AN'i), M.l>. 

Syphilis of the Stomach. Luther L, Hill, 
Jr. Southern Med. Jour., December, 1930. 
XXIII, 1153. 

■At present there is .a marked variation in the 
cnlerin for a diaunosis pf u.astric .sypliilis, .and, 
dnnhtless, many cases rei«irteti iiave iieen con- 
fused with other eonditioiis. Ifven .amont.' 
!)atliolojnsls there is e<nisider:i!)le flifl'erence of 
Opinion as to the anatomical evidence which 
^•arrants sucli a diagnosis. The criteria .set 
tfirtl) by llarri.s and Yotimans as heintj “rea- 
sonahly conclusive" are: “(1 ) evidence of or- 
.sjanic disea.se of (he stomach, wiiich, on X-rny 
c.xaniination, is indistinttuishable from carci- 
noma; (2) a comparatively youn.? individual: 
f3) the presence of other evidence of .syphili.s: 
•4^ a qualified iniiirovemeut under anti.syplii- 
litic treatment; (.a) in operative cases, dem- 
onstration of (issue cliaiycjcs compatilile with 
s.vphilis.” The demonstration of tlic lesion in 
die stomach Iiy the X-ray is essential, liecausc 
S3'stemic .sypliilis may give symptoms of .stom- 
ach disorders, without organic involvement of 
die stomach. 

W. W. WATivtiVs. M.D. 


Gastric Syphilis : Observations Based on 
Ninety-three Cases. George B. Eusterman. 
Jour. Am. Med. Assn., Jan. 17, 1931, XCVI, 
173. 

The traditional conception of late or tertiary 
lesions of acquired syphilis of the alimentary 
d'act is confined almost entirely to those of 
the mouth, nasopharynx, and rectum. In the 
light of our present knowledge, based on au- 
thentic pathologic and clinical investigations, 
with the possible exception of the esophagus, 
which seems rarely affected, it is still an un- 
settled question as to which organ of the 
gastro-intestinal tract is most frequentl}^ in- 


volved. Tndouhledly, routinely made serologic 
and rocntgcno.scopic cxaniination of patients 
with dige.stivc disturbances lias led to the 
eventual disclosure of gastric lesions of syph- 
ilitic origin niul to a better knowledge of their 
incidence in (he living sulijecl. (iaslric syphilis 
is common in Cliina. The incidence in Russia 
.seems to he higli. Tiien, in order of probable 
fretpiency, come Trance. Austria, Germany, 
and F.ngland. 

The diagnostic aspects of gastric s\’philis 
ni.'yv he summarized as follows : Tin- majority 
of the iiationts fell into the jieriod from the 
secfind Ui the fonrtli decade of life, the aver- 
age age was about .36 years; the g.istric clis- 
lurh;inces were usuall\’ marked and [iiogres- 
sive, with an average duration of Iwt^ years; 
the sym])toms depended, iti a large measure, 
on the site and c.xtent of the lesion and the ex- 
isting complications; achlorhydria, or subacid- 
ily, especially the former, was the rule; palpa- 
ble mass, retention, nausea, anorexia, anemia, 
cachc.xia, gross hemorrhage, and occult bleed- 
ing were infrequent, in contrast to their in- 
cidence in carcinoma, a disease in whicli the 
laiioratory data usually simulated those of 
gastric S3’pliilis. 

The roentgenologic manifestations, although 
not pathognomonic, were those of circum- 
scribed or diffuse involvement of the gastric 
wall, rather than an intrusion into the lumen 
by a growth, which produced contraction 
of variable degree, stiffening, lessened mo- 
bility, and absence of peristalsis. The py- 
lorus was usually gaping; less frequently it 
was obstructed. The diagnosis was often in- 
ferential because of the frequent absence of 
a palpable mass corresponding to the position 
of a filling defect, and because of the dispro- 
portion between the patient’s general condi- 
tion and the extent of the gastric involvement, 
as revealed by the roentgenoscopic examina- 
tion. In 70 per cent the lesion was of the pre- 
pyloric type, the defect was concentric, rather 
symmetrical, and of variable extent upwards. 

In 22 per cent the lesion was of the median 
or dumb-bell, hour-glass type, and in the re- 
mainder (8 per cent) the involvement was 
diffuse. 

Modern scientific methods of diagnosis and 
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treatment, coupled with the knowledge gained 
from histopathologic study of resected ma- 
terial in cases in which operation had been per- 
formed erroneously for carcinoma, reveal the 
fact that gastric syphilis is not as rare as is 
generally supposed. The disease simulates gas- 
tric carcinoma more frequently than any other 
lesion. In all cases of syphilis in which a de- 
monstrable gastric lesion is present, regard- 
less of the roentgenologic type or extent, the 
condition should be regarded as syphilitic until 
it is proved otherwise. 

Charles G. Sutherland, M.D. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

Unusual Duplication of Renal Pelvis. 
Hermon C. Bumpus, Jr. Jour. Urology, 
January, 1931, XXV, 39. 

Until recently, whenever duplication of the 
kidney pelvis occurred, the division was con- 
sidered transverse, one pelvis being situated 
above the other. This view was maintained 
by Young and others. Potter and Sexton be- 
lieved the division might be longitudinal as 
well, with one pelvis anterior and one poste- 
rior, and demonstrated a case by which their 
opinion was confirmed. The author reports 
another case of longitudinal fission, with one 
pelvis superimposed on the other. A super- 
-'numerary kidney must be considered. 

Davis H. Pardoll, M.D. 

A Giant Ureteral Calculus. Frank S. 
Patch. Canadian Med. Assn. Jour., October, 
1930, XXIII, 553. 

This is a case report from the urologic serv- 
ice of the Montreal General Hospital. The 
clinical history is as follows: male, aged 35; 
pains in left groin ; thick urine ; history of a 
blow in the pit of the stomach four months 
previously ; temperature 104° ; urinary fre- 
quency and burning ; urine contains pus. X-ray 
examination showed a large oval shadow in 
the left pelvis, in the anatomical situation of 
the ureter. Cystoscopic examination showed 
a regular, rounded bulging on the left side 
of the bladder. Ureteral catheter was ob- 
stiTJcted 2 cm. from the mouth of the left 
ureter. The ureterogram of this side showed 


the fluid leaving the catheter, and a thin film 
spreading around the lower half of the shad- 
ow. The diagnosis was left ureteral calculus. 
At operation the left ureter was exposed ex- 
tra-peritoneall}^ — greatly dilated, the walls 
thickened, with a kink just above the brim of 
the pelvis. A large stone was felt low down 
in the ureter. An incision was made in the 
ureter above the calculus, the stone removed 
b}'^ forceps, with great difficulty, and a drain- 
age tube left in the upper ureter, but a probe 
could not be passed into the bladder. Subse- 
quently there was very little urine drainage 
through the tube, and no indigo-carmine, in- 
jected intravenously, appeared during a five- 
hour observation. 

After two weeks cystoscopy was again per- 
formed, and the ureter was found still ob- 
structed in its lower portion. A pyelogram, 
secured b}”^ injection through the drainage tube, 
showed a greatly distended ureter and kidney 
pelvis. One week later left nephrectomy and 
ureterotomy were performed, the ureter being 
removed down to the bladder. The kidney was 
found markedly atrophied, and the pelvis and 
ureter greatly dilated. The report is well il- 
lustrated by X-ray reproductions. 

L. J. Carter, M.D. 


Clinical Application of Bladder Tumor 
Pathology. Paul W. Aschner. Am. Jour. 
Surg., October, 1930, X, 67. 


The author arrives at the following conclu- 
sions, after a very comprehensive study of 285 
cases of bladder tumor pathology. In 97.5 
per cent of the cases, reliable information re- 
garding the character of bladder tumors is 
obtained by’’ cystoscopic biopsy. It is chiefly 
in multiple tumors and papillomatosis that un- 
avoidable failures occur. Biopsy alone does not 
determine prognosis in cases of malignanc). 

In cases in which cystoscopic examination 
reveals papilloma and there is response to fu| 
guration, a biopsy diagnosis of malignancy is 
a signal for more radical therap}'^ (radium or 
surgery'^). General tumor terminology" an 
clinical requirements may" be applied to bla 
der tumors in a harmonious manner. They 
may- be either benign or malignant. Cell-gra 
ing, as a basis for classification, is not as prac 
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(icnl for cliiiicn! porpoM-,*;, and tho propnosts, 
based on lids, dm-s not rc(iiu‘i<U’ wHli ihc late 
results in this series. A (iiore reli.'dile puhle 
(0 the gravity of the sitnation is ihe presence 
or absence of infiltration. Resectability de- 
{KikIs upon the site of the inaliitnant tumor 
and inflnence.s jirof'itosis inateri.'tlly. .Scpnien- 
lal resection of the whole thickness of the 
bladder w;dl is (he [iroccdure of choice in 
cases which arc considered surgical, folhnvin}' 
a biopsy diayiiosis of carcinoma. Recurrence 
often resnll.s if this procedure is not per- 
formed in pedimcnlated tumors, as f^rnss in- 
spection cannot rewcal stalk invasion and tu- 
mor cells in the blood ve.ssels at the base. 

That papillary carcinoma develops from 
papilloma in a considerable percentage of the 
cases is doubtful from clinical observation, yet 
histological stiulies tempi one to believe so. 
Only 30 out of !3S [lapillary carcinomas failed 
to show evidence of infiltration. There is a 
probability (hat this may represent an earlier 
stage in the development of the disease. Since 
other lesions may slimnlate neoplasms very 
closely, it is essential to obtain a biojisy speci- 
men before undertaking radical surgery. 

Davis H. Paudou., M.D. 


Intravenous Urography (Swick Method). 
Leopold Jaches. Jour. Am. Med. Assn., 
Nov. 8, 1930, XCV, 1409. 

Continuing the essay of Swick, the author 
discusses the roentgenologic features. The 
present substance, under normal conditions, 
is excreted as such through the uianary tract 
within from eight to twelve hours to the ex- 
tent of from 85 to 95 per cent. lodism has 
never been obseiwed. Its tolerance is exceed- 
ingly great. From 45 to 65 per cent of the 
substance is normally excreted during the first 
two hours. For this reason the roentgeno- 
grams show their greatest intensity during 
this period. The roentgenologic technic is dis- 
cussed in detail. A comparison of the intra- 
venous method with the cystoscopic or retro- 
grade method favors the intravenous method, 
with, an added advantage that it demonstrates 
not only the anatomy of the urinary tract, hut 

also its function. 

Charles G. Sutherland, M.D. 


Experimental Research Concerning In- 
travenous Pyelography in Pathological Con- 
ditions of the Kidneys. Gerhard Gabriel. 
Acta Radiologica, 1930, XI, Fasc. 5, No, 63, 
p. 500. 

Ily radiation of the kidney and by ligation 
of the ureter, renal artery, and renal vein, the 
author has attempted to study in experimental 
aninial.s the pathological conditions which dis- 
turb the normal appearance of the urinaiy 
tract in intravenous pyelography. 

He concludes as follows from tlu-o studies: 

1. Damage of the kidney by rao'Mtion de- 
lays the excretion of the dye. 

2. 7'unior.s of the kidney which have de- 
stroyed a considerable portion of the par- 
enchyma also dclni' excretion. 

.3, In chronic blocking of the kidneys ex- 
cretion is so slow that good visualization of 
the urinary tract is impossible. 

4. Interference with the arterial blood 
supply of the kidney delays the excretion of 
the dye. 

5. Purulent infections of the renal pelvis 
and kidnc)- proper affect greatly the excretion 
of the (lye. 

6. In paranephritic abscess visualization 
occurs as long as the renal parenchyma is not 
involved. 

7. Any condition, whether in the ui'eter or 
outside it, which delays tlie passage of the 
urine from the kidney to the bladder, leads 
to stasis in the renal pelvis and delayed filling. 

8. The normal rapid excretion of the dye 
is delayed by temporary compression of the 
ureter. Such a condition sometimes is seen 
in pregnant animals. Artificial compression 
from outside the body may be used by the 
roentgenologist for this purpose; this proce- 
dure often results in excellent visualization of 
the kidney pelvis. 

Alan L. Hart, M.D. 


A New Urographic Medium: Emulsified 
Carapiodol (an. Iodized Rapeseed Oil). 
Adolph A. Kutzmann. Am. Jour. Surg., 
November, 1930, X, 320. 

Campiodol is an iodized oil containing ap- 
proximately 44 per cent elemental iodine. To 
adapt it to urographic use, a stable emulsion 
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was made using campiodol, acacia, and dis- 
tilled water. This results in a mixture con- 
taining from 10 to 11 per cent elemental 
iodine, making it equal to sodium iodide for 
roentgenographic use. Emulsified campiodol, 
as a urographic medium, is miscible with wa- 
ter. It is inert, non-toxic, non-irritating, and 
casts excellent roentgenographic shadows, as 
to detail and intensity, in all parts of the uri- 
nary tract. The author has used it in over 
two hundred and fifty cases and believes it to 
be superior to sodium iodide for this purpose. 

Howard P. Doub, M.D. 


Excretion Pyelography with Abrodil. H. 
Bronner and J. Schueller. Surg., G 3 mec. 
and Obst., February, 1931, LII, 254. 

The sodium salt of iodo-methane-sulphonic 
acid, a white crj^stalline powder, is called 
“abrodil.” This substance, when injected in- 
travenously (20 grams dissolved in 70 to 100 
of distilled water), produces a solution which 
can be sterilized, and its iodine is tightly bound 
and is not split off within the body. It can 
be used in the above percentage in pregnant 
women and tuberculous patients, and appears 
1 ^ be contra-indicated only in those patients 
B^ering from the severest form of kidney 
PPsufficiency. This method can be used in am- 
bulatory patients, and also has been used in 15 
to 20 per cent solutions for retrograde pyelog- 
raphy. X-ray films are best taken during the 
first hour after the injection. 

Donald S. Childs, M.D. 


Interpretation of Double Ureters. Leon- 
ard P. Wershub. Am. Jour. Surg., October, 
1930, X, 122. 

The author reports several interesting 
anomalies of the ureter. Modern diagnostic 
methods in urology have been responsible for 
the increase in the number reported. The em- 
biyologic defects are represented by their 
anomalies. Surgical complications are more 
prone to develop in these conditions because 
of the possibility of interference with urinary 
function, yet this does not imply that all 


anomalies are pathologic. Only in cases in 
which there is obstruction and subsequent in- 
fection does renal impairment follow. Dupli- 
cation may not be complete, the fusion occur- 
ring either high up or low down. An abnor- 
mally located pelvis, in relation to the kidney 
itself on pyelography, should lead one to sus- 
pect an anomaly. 

In duplication of ureteric orifices one 
should be careful in differentiating the urine 
recovered by catheterization, as one lobe may 
furnish a clear specimen, while the other may 
be cloudy. Clear urine obtained subsequent to 
a previous specimen of cloudy urine does not 
necessarily imply a spontaneous recovery from 
kidney infection. 

Davis H. Pardoll, M.D. 


The Demonstration of the Kidneys with 
Abrodil, and Some Remarks about the 
Roentgen Stereoscopy of the Kidney. W. 
Teschendorf. Rontgenpraxis, Oct. 15, 1930, 
II, 937. 

The author, although not optimistic about 
the demonstration of the urinary tract by in- 
travenous injection of dyes when he began to 
use them, comes to the following conclusions'. 

(1) The demonstration of the urinary tract, 
by means of the intravenous injection of dyes, 
has the advantage that it is a functional test 
at the same time (specific gravity test) ; 

(2) it makes an examination possible in cases 
in which introduction of ureteral catheters is 
not possible; (3) the danger of infection is 
avoided; (4) it allows the simultaneous dem- 
onstration of both kidneys, often not possible 
by means of the ureteral catheter; (S) it is 
much less severe for the patient than a c 3 ^stoS' 
copy. 

Uroselectan and abrodil (a new German 
preparation) have been used. Abrodil is en- 
tirety non-toxic, as is uroselectan. Only 20 
gm. of the substance are necessarj’^, diluted in 
50 c.c. of distilled water. An increase in the 
amount of abrodil does not increase the den- 
sity of the shadow, even 10 gm. being suf- 
ficient in some cases. Dryness in the mouth 
and a flushed face are observed after the in- 
jection, but are absent when the 20 gm. are 
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(iiluk’d iti IfK) c.c, oi \vat<T. A rtini- 

prc.cstnn Ikts* <iver (lir uirlci.'; in llu- siont-iliar 
region seems to improve the results, A 
filling (tf the kidney pelvis, howi’ver, even with 
the he.sf (eclmic, is not .always jHissihle. .Ster- 
eoscopic ex.amitiation ui the urinary tract, 
deinonstraU'd hy urosolecfan ami ahrodil, has 
liecn a great help, the rather soft shadows of 
the pelvic and tirelerai fdiing being more 
m.arkcd in the stereogram hy the addition. 
The introdiuiion of a ureteral eathi'ter. with 
Stereoscopic films, .seems heller than ahrodil or 
iiroselcct.m and stereograms. The introduc- 
tion of ahrodil in a d{l per cent solmioji into 
the duodenum <lid uoi give a rontr.nsi shadow 
of the pcJvi.s ,atid ureters, prohahly heenuse the 
solution was ton conceutraled. I'ilmS of the 
ann .and shoulder, taken liming the iniraven- 
ons injection, .show .all the veins of llie arm 
up to the suhclavian vein. Ahrodil might well 
be used for the <Iemonst ration of hlood vessels. 

H. W. Ilm-Ki;. M.IX 


Koentgen-ray Diagnosis of Urologtc Con- 
ditions. H. King Wade and H. Clay Chen- 
ault. Jour, Arkansas Med. Soc., October, 
1930, XXVII, 97. 

These autiiors .summarize a .short general 
paper on the use of the X-ray in urology, a.s 
follows; (1) Urology aud roentgenology are 
inseparable from a urologic diagnostic stand- 
point; (2) modern urologic X-ray equip- 
ment is essential in tlic diagnosis of urologic 
eonciitions; (.3) the urologist inaj’ assist in the 
diagnosis of obscure surgical aud gynecologi- 
cal conditions by means of the roentgen ra\’; 
(4) the X-ray is invaluable in the prc-surgical 
location of calculi in tlie gcnilo-urinary tract. 

W. W. Watkins, M.D. 


®one Suppuration and Renal Calculi in 
Children. Milton C. Borman. Am. Jour. 
Ilis. Child., October, 1930, XL, 804. 

A case of a boy, aged 9, with bilateral renal 
and ureteral calculi, and an overwhelming 
Osteomyelitis of the tibia, is reported. Hema- 
foria was the only clinical evidence of uro- 


lilidasis. 'I’he calculi remained unsuspected 
and undiscovered until necropsy, at uhich time 
tliiu' weie found io he composed of practically 
pure calcium jdiospli.ile with a small amount 
of lU'ganic matter, i.ess llian ,^9 per cent or 
urinary calcidi are so couqiosed. according to 
Thomson, and m a series of 20.1 cases, re 
]>orted In I'lioinas and '! anner. only one 
.sliowed calcnh in both kidneys and ureters. 

The auliior leiieu's references in llie litera- 
ture concerning the incidence oi renal ( alculi 
in infancy .and childliorid. and their iie<|uency 
in patients with iiaciiired spine and with bone 
suppuration, lb' -tati'S that the calculus for- 
mattoii in his c.isc was |)rol)a!'i\ defiinti.l\’ dc- 
pemletU on the osteomyelitis aisl wa- le * 'iin- 
plv an assoeiaicil incidental condition. It is 
important, therefore, to suspect uroiilhiasis in 
cases of hone suppuration in children and 
adults. 

F. 11 MANDIiVIlJ.K, M.D. 


Para-urethritis. Sidney J. Silbar. Jour. 
Urology, January, 1931, XXV, 85. 

The author finds (hat para-urcthral ducts 
are :i cause in the chronicity of gonorrhea. 
They may act as foci of infection and cause 
;i recurrence of an infection. The infection 
mat' linger within their portals ovei a long 
period of time. Their occurrence, while un- 
common. is greater in cases of normal meatus 
than in hvpospatUas. 

An indispensable aid in recognizing and lo- 
cating tlie para-urethral ducts and their rami- 
fications is the use of the roentgenogram. An 
opaque solution injected into the orifice of the 
ducts or the urethra, wdien it communicates, 
may he employed, and both antero-posterioi 
and lateral views taken, the same principle be- 
ing employed as with a sinus or fistulous tract. 
Tiie treatment consists of cauterization of the 
duct and its complete obliteration ivhenever 
possible. 

Davis H. Pardoll, M.D. 


Intravenous Urography by Means of the 
Sodium Salt of 5 -Iodo- 2 -Pyridon-N-Acetic 
Acid. Moses Swick. Jour. Am, Med. Assn., 
Nov. 8, 1930, XCV, 1403. 

A comprehensive review of the expen- 
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mental work preceding this preparation is in- 
teresting. This work was begun with N- 
methyl-5-iodo-2-pyridon, synthesized by Pro- 
fessors Binz and Rath. The study of its ex- 
cretion through the kidney and into the bile, 
and its iodine content (54 per cent) led to the 
thought that the substance might be applicable 
for roentgenologic purposes. Simultaneous 
studies of its excretion, limited to determina- 
tion of the iodine component, revealed about 
75 or 80 per cent of the injected iodine in 
the urine in from twelve to sixteen hours. 

The experience with this substance brought 
out the need for a modification, possessing 
better tolerance and greater solubility, so that 
a larger dose could be administered. When a 
preparation having a lower iodine content, and 
the sodium acetate group substituted for the 
meth 3 d, was furnished b}' Professor Binz, the 
clinically applicable and successful substance, 
5-iodo-2-pyridon-N-acetate of sodium, was 
finally obtained. The sodium salt (42.2 per 
cent iodine) is non-toxic, very soluble in 
water, and neutral in its reaction. The toler- 
ance for this compound is exceedingly great. 
The blood urea, phenolsulphonephthalein, the 
indigo carmine, and the dilution and concen- 
tration tests are of great assistance in estab- 
lishing the contra-indication to the application 
tof this method in a given case of bilateral 
Advanced kidney disease. Where the blood 
urea is high, and the concentrating power of 
the kidney poor, the method )delds few ana- 
tomic data and becomes not only superfluous 
but perhaps is attended with danger. The 
administration and dosage are given in detail. 
The reactions, contra-indications, and applica- 
tion of the method are interesting!)- discussed. 

Charles G. Sutherlaxd, M.D. 


Roentgenologic Diagnosis in Tuberculosis 
of the Kidney. B. H. Nichols. Texas St. 
Jour. Med., August, 1930, XXVI, 283. 

This paper omits the clinical, urinar)% and 
cystoscopic findings in kidney tuberculosis. It 
discusses the types of tuberculosis, their 
patholog)-, and the use of pyelography. The 
author summarizes as follows; 

1. In ever)' suspected case of renal tuber- 


culosis, stereoscopic films should be made, 
showing the size, shape, and position of both 
kidneys. 

2. Irregular calcifications of varying den- 
sity are characteristic of renal tuberculosis in 
the process of repair, as are also calcific de- 
posits in the walls of the ureters. 

3. A pyelogram can be made of the sus- 
pected kidney without hesitation, even though 
tubercle bacilli are found in the urine. 

4. When a diagnosis is made of tubercu- 
losis in one kidney, it is necessary, in order to 
decide upon the advisability of operation, to 
determine the condition of the other kidney. 

5. A pyelogram of the unaffected kidney 
can be made by the intravenous route, with- 
out risk of infection, and both kidneys may 
thus be shown at the same examination. 

6. The presence of a localized destructive 
lesion near or at the base of a papilla, with the 
pelvis and other calices normal, is an indica- 
tion of early renal tuberculosis, particularly 
if the affected area has irregular, serrated 
edges. 

7. Multiple strictures of the ureter, in com- 
bination with pyonephrosis which has appar- 
ently involved only portions of the kidney, are 
highly suggestive of tuberculosis. 

8. In advanced cases there may be marked 
pyonephrosis with areas not unlike an ostrich 
plume. These are characteristic. 

9. The pyonephrosis may be complicated 
by hydronephrosis, particularly in cases in 
which there is stricture of the ureter. 

10. A perinephritic abscess, with a fistula 
into the intestine, is apparently always tuber- 
culous. 

11. The final diagnosis of renal tubercu- 
losis must always be confirmed by the finding 
of tubercle bacilli in the urine, or by a char- 
acteristic histor)'^ and confirmator)' cystoscopic 
findings. 

12. The appearance in the roentgenogram 
of a more or less characteristic pathologic pic- 
ture, together with the presence of tubercle 
bacilli in the urine from the catheterized kid- 
ney, will almost always confirm the diagnosis 
of renal tuberculosis. 

13. The best results are secured when the 
roentgenologic examination is evaluated by a 
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coiniK-tcnt voontiinioloijist, and tin- history, 
physical examination, and cystoscopic findings 
arc intcvin'eled by a capable undogist. 

W. W. Watkins. M.l). 


Uroselcctan : Reactions Accompanying 
its Practical Application : Report of Cases. 
George W. Hartman. California and West- 
ern Med., December, 1930, XXXIII, 867. 

llic autlior reports a number of cases in 
which he ha.s used urnsclectan inlravenou.sly 
as an opaque medium for outlining the urinary 
tract. All his patients complained of pain at 
the site of the injection (in mid-arm or 
shoulder) ; however, one patient, in wliich the 
gravity method was used, did not complain 
of as much pain. 

Among his conclusions, tlic autlior finds 
that this method is valuable in patients in 
whom tlicrc is an obstruction at any point tliat 
would prevent tlic passage of an instrument, 
and would also include stricture, double ureter, 
prostatic liypcrtrophy, bladder diseases, hcin- 
orVhage, ruptured kidnej’s, infection, fistula; 
and in children. In two cases reported there 
was a marked anapdiylaclic reaction. He sug- 
gests that caution be used in thyrotoxicosis, 
pregnancy, active tuberculosis, acute or 
chronic renal disease, and circulatory disturb- 
ances. Uroselectan will not find a dead kid- 
ney. There is no danger of over- or under- 
distention. 

Francis B. Sukcbon, M.D. 


Anomalous Renal Rotation and Associ- 
ated Anomalies. William F. Braasch. Jour. 
Urology, January, 1931, XXV, 9. 

The author presents a very interesting and 
comprehensive paper on this subject. Fusion, 
ectopia, rotation alone, and torsion of the kid- 
ney ; also, embryonic pelves are considered. 
Anomalous I'otation is apparently an impor- 
tant etiologic factor in the pathologic compli- 
cations which frequently occur with renal 
anomaly. This condition is most frequeritly 
observed with renal fusion and congenital 
dystopia, although it may occur without any 
other evidence of renal anomaly. It may be 


the cause of urinary stasis and pyelectasis. 
with resulting renal pain, and may lie regarded 
as a distinct clinical lesion. When rotation of 
the kidney occurs, secondary to acquired fac- 
tors. tlie term “renal torsion” is cmploj'ed to 
distingui.sh it from anomalous rotation. The 
ab.sence of other evidence of embryonic de- 
formity aifls in the recognition of this condition 
clinicalh'. The .so-called embr}"onic or con- 
genital pelvis is characterized b}’’ a sacculated, 
elongated jiclvis, with multiple abiireviated 
calices extending laterally, and an elongated, 
cephalic calix. Pain in the kidney of obscure 
etiologv frequently is observed with anoma- 
lous rotation, although surgical c-xpioration 
may disclose little evidence of gross pathologic 
change other than anomaly. 

The treatment consists in the removal of all 
obstruction to urinaiy flow. Aberrant vessels 
or surrounding tissues producing tension on 
the pedicle or ureter, either permanentl}'^ or 
tcmporaril)', arc removed. Occasionally resort 
must be had to nephrope.xy, plastic repair, or 
nephrectomy. H 3 'dronephrosis or calculi are 
the most frequent complications and, if pres- 
ent, require the necessary procedure. 

Davis H. Pardoll, M.D. 


Intravenous Urography with Uroselectan. 
John Duff. U. S. Naval Med. Bull., Octo- 
ber, 1930, XXVIII, 715. 

The introduction of uroselectan for intra- 
venous urography is the most important ac- 
complishment of this decade in urology. Uro- 
selectan contains 42 per cent of organically 
combined iodine, and the formula is that of a 
sodium salt — 2-oxy-5-iodopyridin-N-acetic 
acid. It is freely soluble in water and when 
injected intravenously is excreted by a func- 
tioning kidney in sufficient concentration to 
give contrast on an X-ray film. The method 
is particularly valuable when there is partial 
or complete obstruction of the ureter due to 
stone, stricture, or tumor, because under these 
conditions the shadow is quite dense on ac- 
count of the mechanical retention and concen- 
tration of the substance. 

At the James Buchanan Brady Foundation 
of Urology of the New York Hospital no se- 
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rious reactions have been obser\'ed. At the 
New York Hospital the first film is made in 
five minutes, the second in fifteen minutes, the 
third in half an hour, the fourth in one hour, 
the fifth in two hours, and the sixth in three 
hours. Von Lichtenberg recommends that the 
first film be taken in fifteen minutes, the sec- 
ond in forty-five minutes, and the third in 
one one-half hours. On an average the best 
film is obtained thirt}- minutes after injection. 

W. W. Watkixs. ]M.D. 


Diagnosis and Treatment of Tuberculosis 
of the Genital Tract. J. Dellinger Barney, 
J. Laxton Watson, and Simeon Elliott. Am. 
Jour. Surg., October, .1930, X, 84. 

It is conceded by all that genital tuberculo- 
sis is but another local manifestation of a pri- 
raar}- focus elsewhere in the body, this focus 
being generally in the lungs or bronchial 
glands. Whether or not urinar}- or genital 
lesions precede one another cannot be ascer- 
tained; however, they are not infrequently as- 
sociated with one another. Hence, it is inad- 
^visable to remove the entire seminal tract in 
r cases of genital tuberculosis, if renal compli- 
cations are suspected or likely to be present. 

It is a fact that in juvenile patients the 
prostate and epidid^-mis are less frequentlv at- 
tacked by tuberculosis than in the adult, due, 
no doubt, to the lack both of function and 
physical development at this time of life. 
There is some doubt in the authors’ minds, 
based upon both autops}' material and hospi- 
tal patients, regarding the priori^- of the pros- 
tate in genital tuberculosis. The diagnosis of 
tuberculosis of tlie epidid3'mis usualh- vields 
the characteristic diagnostic features of in- 
duration. enlargement, nodularit}- involving 
especially the lower pole, and, but insignifi- 
cant. pain or tenderness. The vas may be 
thickened and beaded. Most important is the 
presence of a healed or active sinus. Hydro- 
cele may mask the scrotal patholog)-,' and 
rareh tubercle bacilli may be demonstrated in 
the aspirated fluid. Other conditions must be 
differentiated. Recta! examination will usual- 
I,v reveal the accompanving changes in the 


vesicles and prostatic lobe on the side affect- 
ed, but these may be absent. 

The treatment depends almost entirely on ' 
what the surgeon believes to be the primar)' 
focus of the disease. If the prostate and 
seminal vesicles are thought to be the point of 
origin, radical and extensive surgetyy with the 
entire removal of the genital tract, will be ad- 
vocated. The opinion regarding such a radi- 
cal procedure, however, varies, some advocat- 
ing no surgery' at all. The authors have had 
gratifying success with conservative surgeiy, 
A modified technic is emplo)'ed in performing 
an epidid3'mectom)' on the side affected, with 
ligation and partial excision of the vas on the 
opposite side, even though it were free from 
disease at the time of operation; thereby the 
usual involvement at a later date by tuberculo- 
sis-of the .side -not. operated 4 ipon is prevented, 
although if present but unrecognized at the 
time, it will also require removal. This pro- 
cedure has been followed by comfort and tlie 
retrogression of pathological processes in the 
prostate and seminal vesicles to the point of 
clinical cure. In addition, h3"gienic and sup- 
portive measures, commonl3’ emplo3’ed in the 
treatment of phthisical conditions, are to be 
rigidl3’’ adhered to, together wdth heliotherapy 
and tuberculin post-operativeh’. 

D.WIS H. P.A.EDOLL, 


Uroselectan Urography. Milton Wein- 
berg. Southern Med. and Surg., December, 
1930, XCII, 874. 

Uroselectan for intravenous urograph3 is 
in its infanc3', but there is enough evidence to 
show that it will be a valuable aid in urologica 
work. The technic is described. Sufficient in 
formation ma3' be secured in the first roent 
genogram taken ten minutes after the injection 
to obHate the necessit3' for further films, n 
the other hand, in poorl3' functioning kidne} s. 
Uvent3-four hours may elapse before a shadow 
appears. The chief advantages are: (I) 
of administration; ( 2 ) avoidance of discom 
■ forts of the cr'stoscope ( 3 ) a more natura 
appearance of structures, if good roentgeno 
grams are obtained ; ( 4 ) use in patients v 
cannot tolerate c3'stoscop3' ; ( 5 ) use m P^ 
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ticnts wlin, licoiuisi; of .sonu’ :in:it(i)nicnl ab- 
nominlity, cannot be examined by the cysto- 
scojK*: (6) use in cases in wliich nretcral 
orifices cannot be found; (7) nse in cases in 
which inllainmation contra-indicates cystos- 
copy; (8) use in dtildren. Oln-iouslv the 
method fails to outline the urinary tract be- 
low an obstructin}>; lesion, and, in this and 
many other cases, it must be supplemented by 
cystoscopy. 

\V. W. Watkins, M.D. 


GENITO-URINARY TRACT 
(THERAPY) 

Present Status of Electrosurgery and Dia- 
thermy in the Treatment of Diseases of the 
Genito-urinary Tract. Abraham G. Fleisch- 
man. Am. Jour. Surg., October, 1930, X, 
116. 

Ihe author cites his experience with dia- 
thermy in various genito-urinary conditions 
over a period of seven years. The technic em- 
ployed is given, together with illustrations. In 
order to obtain successful re.sults with this 
form of therapeutic aid, one must be accurate 
in the diagnosis of the condition to be treated, 
possess the proper high frequency machine, 
with suitable electrodes, and have an exact 
understanding of the basic principles of high 
frequency currents. 

Davis H. Pakdoi.l, j\I.D. 


Consideration of the Surgical Procedures 
in the Treatment of Malignant Disease of 
the Urinary Bladder. Verne C. Hunt. Am. 
Jour. Surg., October, 1930, X, 69. 

The author confines himself to the consid- 
eration of the more or less extensive lesions 
of the bladder which fail to respond to trans- 
urethral treatment and demand surgical pro- 
cedures. In the truly inoperable lesions the 
greatest prospects of cure and of palliation 
may be expected from the combined use of 
surgery and physical agents. Of 480 graded 
epitheliomas of the bladder, 58 per cent were 
malignant, graded 3 or 4 (Broders’ index). 
Lesions of the base of the bladder are more 
malignant than those of the dome or lateral 
wall. Experience shows that some of the 
physical agents are more effective in the treat- 


ment of the highl}' malignant ca.ses, because of 
their greater radioseii-sitivit}'. The lesions of 
lower grade of malignancy are less apt to in- 
filtrate and extend extravesically and, there- 
fore, warrant more extensive surgical pro- 
cedures, with reasonable assurance of a cure. 
The author is emphatic in his preference for 
surgery in operable malignancy of the blad- 
der, and the results thereof are most success- 
ful. However, surgeiy is seldom justified 
when the percentage of risk is relatively high- 
er than that of the prospect of cure. 

Tumors of the lateral and posterior walls 
and dome of the bladder are best e.xcised by 
cautery. When infiltration is present, resec- 
tion ma}' be done, including immobilization of 
the bladder where necessar}'. Tumors of the 
base require consideration of the ureters. Oc- 
casionallj' the ureters are not encroached upon 
and resection is possible without either resec- 
tion and ligation or resection and re-implanta- 
tion into the bladder. The mortality rate was 
found to be lower in the former. 

In cases in which cystectomy is indicated, 
the ureters should be transplanted into the 
sigmoid (C. PI. Mayo and Coffey methods), 
one at a time, preliminary to cystectomy, 
thereby establishing good renal function and 
satisfactory urinar}' control, with the ureters 
in the sigmoid. Cystectomy may then be per- 
formed several weeks later, entirely confined 
as an extra-peritoneal operation. 

Davis H. Pardoll, M.D. 


GRENZ RAYS 

The Effect of Grenz Rays upon the Skin: 
Histological Investigations. Karl Herx- 
heimer and Erich Uhlmann. Arch. f. Der- 
mat. u. Syphilis, May, 1929, CL VII, 467. 

Biological and clinical investigations have 
shown that Bucky’s Grenz ra 3 '^s produce spe- 
cific effects, as compared with other types of 
radiation, especially roentgen rays. The au- 
thors made a histological examination of ra- 
diated skin and found that the Grenz rays 
penetrate into the skin to a very limited de- 
gree. For small doses, which correspond to 
about one-half of an er 3 'thema dose, the in- 
fluence of radiation upon the epithelium con- 
sists in an extensive loosening up of the tis- 
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sue, in a vacuolization of the cell nuclei, cas- 
ually in a complete absence of the net struc- 
ture of the protoplasm, a complete acanthosis 
and often in a hyperkeratosis and" a parakera- 
tosis. Changes in the cutis, however, could 
not be observ^ed. These effects, which were 
observ'ed from a histological examination, 
closely resemble those produced on the skin 
by ultra-violet radiations. If, however, 
Grenz-ray doses, Avhich are larger than the 
eiyihema dose, are applied, the effects, ob- 
served raacroscopically, are identical with 
those produced by overdosage with roentgen 
ra 5 ’^s. Microscopic examination revealed 
changes in the stratum granulosum and stra- 
tum spinosum, together with definite altera- 
tions in the basal cell layer and the corium, 
these alterations being especially manifested in 
the damage to the endothelium and the adven- 
titious cells of the vessels. The distinction be- 
tween Buck}"’s Grenz rays and other t 3 'pes of 
radiation is therefore justified. 

O. Gl.a.sser, Ph.D. 


The Absorption of Grenz Rays in Air. 
ieinz-Theodor Meyer. Strahlentherapie. 
130, XXXVm, 778. 

iThe absorption of Grenz rays in air and the 
suiting changes in penetration of the re- 
aining beam were studied b}^ the author for 
Dtentials from 6 to 12 K.V., by means of an 
tegrating dosimeter. The ionization chamber 
as independent of the wave length in the 
;gion examined. Aluminum filters of from 
U.Ol mm. to 0.055 mm. thickness were used as 
absorbers. The results are shown in a num- 
ber of graphs. It appears that the narrow- 
ing of the beam, due to an increase in the focal 
distance, is more pronounced at higher poten- 
tials. For low potentials, the change in the 
penetration due to air absorption is so small 
that it is negligible for practical purposes. 
Since the quality of radiation is greatly de- 
pendent upon the thickness of the Lindemann 
window, the relations between tube potential 
and penetration of the beam should be deter- 
mined for each tube by measurements of the 
half value layer in either aluminum or cel- 
lophan. The same holds for the dose curv'es 
at different focal distances. Due to the in- 


creased absorption in the window, with in- 
creasing age of the tube, such measurements 
should be carried out at least every 100 hours 
of usage. 

Erxst a. Pohle, M.D., Ph.D. 


GYNECOLOGY AND OBSTETRICS 

Roentgen Examination of the Female 
Urethra, Specially in Cases of Prolapse and 
Incontinence. Einar Thomsen. Acta Radi- 
ologica, 1930, XI, Fasc. 5, No. 63, p. 527. 

The author describes the technic used in 
visualizing the female urethral tract on roent- 
genograms. Two methods are used : one con- 
sists of applj-ing a barium paste to the ure- 
thral walls, and the other of injecting lipiodol 
while an exposure is made. He illustrates and 
describes the changes in the course of the 
urethra, with structural weaknesses in the pel- 
vic floor. 

:\r. J. Geymax. M.D. 


Low Voltage X-ray for a Therapeutic 
Menopause. J. Craig Potter. New York St. 
Jour. Med., Aug. 1, 1930, XXX, 915. 

This author calls attention to the fact that 
the artificial menopause was produced in 
thousands of cases before the advent of high 
voltage machines, and that Hanks is still using 
low voltage for this purpose. Her technic is a 
kilovoltage of 100, 5 ma., 10-inch distance, 25 
mm. copper filter, cross-firing through four 
areas, for an average of nine minutes to each 
area. Treatment is given each month alter 
menstruation, half the treatment being given 
one day, and the other half two da^'s later. 
An average of three treatments was required 
to produce a menopause. 

W. W. Watkixs, M.D. 


Menstrual Headaches. Charles L. Martin. 
Am. Jour. Roentgenol, and Rad. Ther., Sep- 
tember, 1930, XXIV, 267. 

In reviewing the histories of g)mecologica 
cases sent in for radiation therap}', the author 
has found that severe recurrent headache, as 
sociated with menstruation, has appenre 
man 3 ’' times as one of the major s 3 ’mptoms 
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hriiif'iii.q; the pnticnl to a physician. One 
comlmi.'Uioii of .•jymjHoin.s, ooiisi.stitij,'- of incn- 
.slnia) IieadacJii' I'liarnctcrizcd hy pains in the 
occipital Of frontal regions, nau.sca .and aamt- 
iting, relieved tluring pregnancy, lias occurred 
frequently enough to indicate the possibility of 
a .specific underlying causative factor, lie 
holds that this type prohahiy has an endo- 
crine origin, and may he partially or complete- 
ly relieved in a certain numher of women past 
the age of forty hy the production witli irradi- 
ation of an artifici.al metmpause, hut tlial the 
use of castration in younger wometi sccm.s of 
douhtfui value and may even accentuate the 
.symptoms. The literature on the siihjecl is 
reviewed ami six cases cited. 

J. K. II.Mmr., M.D. 


The Sterilization of Women by Roentgen 
Rays. G. Fritschi. Strahlcnthcrapic, 1930, 
XXXVIII, 739. 

The author dcscrihes tlie development of the 
technic for roentgen .sterilization in his clinic. 
At present two tulw.s arc used simultaneously; 
the anterior .and posterior fields arc 17y(}/ 
sq. cm,, and the surface dose amounts to 492 
r per area (170 K.V.. .30 cm. F..S.D.. 1.2 mm. 
Cu-i-I.O mm. .Al, H.V.L. in Cu — 1.5 mm.). 
This corresponds to approximately 417 r in 
10 an. depdt. On!}- in ver)- rare cases, tlie 
patients treated with this technic developed 
a faint erythema. 

Ernst A. Poin.K, AI-E., Ph-D. 


The Roentgen Ray as an Adjunct in Ob- 
stetric Diagnosis. Harvey B. Matthews. 
Am. Jour. Obst. and Gynec., November, 
1930, XX, 612. 

The author calls attention to the fact that 
radiography is insufficiently employed in ob- 
stetric and gynecologic diagnosis. He enu- 
merates the conditions in which the X-ray is a 
valuable adjunct in obstetrical diagnosis, as 
follows: 

Those relating to the maternal pelvis. ( ) 
deformities; (2) pelvimetry; (3)^ bony or 
calcified pelvic tumors ; (4) separation o t e 
pubic symphysis; (5) amount of healing a ter 
pubiotomy. 


'I hose relaling to cxlra-nlcrinc pregnancy: 
(1) Uibal pregnancy; (2) abdominal preg- 
nancy. 

I hose relaling lo intra-uierine pregnancy: 
(1 ) diagnosi.s of pregnancy before other char- 
actcri-stic signs and symptom.s appear; (2) 
diagnosis of pregnancy as early as the four- 
teenth week; (3) multiple pregnancy; (4) 
presentation and position of fetus; (5) cepha- 
lometry; (6) death of fetus; (7) monsters, 
anencephalus, hydrochephalus, etc.; f8) spina 
hifida :md oilier skeletal defects; (9 syphilis 
of fetal hones; (10) hydatidiform mole (by 
e.xchision) ; (II) intra-uterine fractures; 
(12) osteogenesis imperfecta; (13; iilegiti- 
inale jiregnancics in which no examinatfon can 
he made; (14) diagnosis of pregnancy, pres- 
entation, and position in very large fat wom- 
en, 200 to .300 pounds; (15) routine e.xamina- 
tion should be made before cesarean section to 
determine if the child is normall}' formed. 

Those relating to pelvic tumors simulating 
pregnancy: (1) fibroid tumors; (2) myo- 
mas and pregnancy; (3) ovarian cysts, par- 
ticularly dermoids. 

Mi.sccJlancous conditions: (1) spontaneous 
version; (2) pscudocyesis ; (3) mechanism 
of labor; (4) mode and method of separation 
of placenta (Warnekros) ; (5) lithopedion ; 
(6) location of placenta (amniography, meth- 
od of Menees, Miller, and Holly); (7) proof 
of c.xtra-uterine life (Vogt). 

Witli regard to dangers to the fetus, the 
author, an obstetrician, says: “We feel sure 
that no pregnancy, regardless of its stage of 
development, is damaged by diagnostic roent- 
genolog}' proper]}’ carried out.” 

Jacob H. Vastine, M.D. 


Radium in Gynecology. Sidney Forsdike. 
British Med. Jour., Sept. 20, 1930, No. 3637, 
p. 468. 

The author in this article, by demonstrat- 
ing the startling differences in technic in vogue 
at present in radium therapy, is trying to 
stimulate research in this field, in order that 
our present knowledge, which is still in its 
infancy, may be multiplied and some uniform 
therapy arrived at. He sketches a brief out- 
line of the history of radium in medicine: 


./ 
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how the enthusiasm and unsubstantiated 
claims of thirty years ago were followed by 
a period of complete disillusionment in five 
or six years when radium treatment was left 
to the few who still had faith; how we are 
now in the second advent, and the enthusiasm 
displayed suggests that history is repeating 
itself. At the present time responsible men 
are making themselves answerable for state- 
ments that from 70 to 80 per cent of early 
cancers are curable by radium; such claims 
may possibly be prophec}- — they are not his- 
torj^ There is a glut of hastily written books 
on treatment by radium, and a still greater 
stream of reports of cases treated within the 
year. As a result of this present-day enthusi- 
asm sired b)" our profession and nourished by 
the press, enormous sums of money have been 
utilized to -purchase -quantities of -radium for 
clinical work, without one milligram being 
allocated for biological research. One would 
suppose that there was nothing unlearned of 
the effects of radium upon living tissues, and 
that, given the supply, the disappearance of 
the cancer was only a matter of application. A 
certain amount of work has been done upon 
lormal tissues, tissue cultures, and animal 
umors. The knowledge gleaned from these 
jources is of great value, but it must be multi- 
)lied a hundredfold before we are in a posi- 
ion to direct the gamma ray with precision 
md certainty. 

The following problems are discussed : 
'a) whether radium acts directly upon the cell 
or upon the stroma, and the importance of this 
question as affecting the dose to be employed; 
(b) the value of metal screens, and the wide 
divergence of opinion among such authorities 
as Cade, Larkin, and Simpson for the absorp- 
tion of 99.9 per cent beta rays ; (c) the prob- 
lem of split doses — whether the dose should 
be applied continuously or divided into two 
or more exposures. Lazarus-Barlow’s ex- 
periments on the question of a large dose act- 
ing for a short time, having the reverse 
effect from a relatively small dose act- 
ing for a longer time on squamous and colum- 
nar-epithelium. are discussed ; (d) the various 
methods in use in the treatment of regional 
glands are so divergent that the urgent need 
of organized research in this direction is ob- 


vious; (ej in the production of artificial men- 
opause, there is a difference of opinion not 
only as to dosage but as to whether it is the 
endometrium or the ovaiy'^ that is affected. 

With regard to fibroids, the only exception 
to the rule of excision is in cases in which 
hemorrhage is the cardinal symptom. In the 
treatment of cancer of the cervix it is slowly 
being recognized that the early results are not 
permanent in the majority of cases, and, there- 
fore, not worth recording except as evidence 
of the value of radium for palliative treat- 
ment. 

The author, while remaining a believer in 
radium, is convinced that to-day surgical 
treatment offers the patient a better chance of 
cure. 

W. D. Mackenzie, M.D. 


The Present V alue of Irradiation Therapy 
in Gynecology. Fritz Heimann. Med. Klinik, 
Oct. 17, 1930, XXVI, 1545. 

The value of irradiation therapy in gyneco- 
logic diseases is considerable; it is one of the 
most important therapeutic means in this field. 
Many hundreds of mymmas have been treated 
by irradiation in the author’s clinic. The 
amenorrhea could be induced in almost all 
cases; only twice, a malignant degeneration 
was observed and only a few times a renewed 
growth of the myoma after some years. Sur- 
gical removal is practised in questionable cases 
and in very'^ large tumors. In about 7 per cent 
of the patients, uterine bleeding was noticed 
again, but w'as rarely excessive, most of it ap- 
pearing as normal menses. 

The results of irradiation therapy^ in my'O 
mas are excellent. The severity of climacteric 
symptoms, caused by' irradiation or surgery, 
seems in either case the same. One must 
know that the menses may appear once or 
twice after the roentgen treatment. Exces 
sive menstruation in young women should not 
be treated by- means of irradiation ; the danger 
to the -germplasm is too great. Temporary 
castration is vised only in tuberculosis or 
orrhea, as the chances for a later pregnancy 
are poor. 

Roentgen treatment of the spleen in exces 
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yivo utcriiu- Mcnlinj: lias iinprcssi'd the aiitlior 
I’avornhly, and the inethnd is simple. In thc.se, 
henipi disorders only roenlrten rays are nsc<l, 
as radium has certain technical di.sadvantap'os. 
In amenorrhea and sterility, caused hy ovarian 
dysfunction, a small ihtse of roeiitijen rays 
appears to he of henefit in some cases. Xo 
damage is <!one if one is sure at the amount of 
irradiation. In climacteric .symptoms a small 
dose of roent!:en rays to the hypojdiysis and 
thyroid will often achieve (,'ood results, when 
all other thenipeutic means have heen ex- 
hausted. The author's .standpoint in the treat- 
ment of uterine carcinomas is. that all opcrahle 
cases .should he operated on, that post-oi)era- 
tivc roentijen treatment is of threat value, and 
that inoperahle cases should he treated radi- 
ologically. 

H. W. IIirrKi;, M.IX 


Newer Methods of Rocntgcnographic 
Contrast Diagnosis in Obstetrics and Gyne- 
cology. Julius Jarcho. Med. Jour, and 
Rec., Oct. IS, 1930, CXXXII, 395. 

The author has been usin.g the combination 
of pneumoperitoneum followed hy oil and has 
dc.signe(l an apparatus for this purpose. For 
the pneumoperitoneum, from 800 to 1,.500 c.c. 
of Oxygen or carbon dioxide arc first injected 
hy the transuterinc route if tiic tubes are pa- 
tent, otherwise by the abdominal route. The oil 
is injected through the cervical canal. After 3 
c.c. is injected the first roentgenogram is 
made; then additional films after 5, 8, 10, or 
even 15 c.c. of oil. Either method may be 
used alone, or a combination, when one meth- 
od will not give the desired information. In 
this wa}' the clinician may map out the pelvic 
viscera, or outline the inside and outside o 
the uterus. The same procedure often shows 
the tubes and normal ovaries, while neo 
plasms of the uterus and adnexa are o ten 
plainly shown. The diagnosis is thus more 
precise, and often enables one to make an in- 
telligent -choice of method of treatrnen 
whether ‘ surger}^' or 'radiation. Oftenti 
when an operation would sacrifice the 
and make child-bearing impossible, pa 
will choose irr adiation. The procedure can 


carried out hy a gynecologist or by a radiolo- 
.gist. preferably hy tiic two together. using 
strict asepsis and gentleness of technic, com- 
plications will he avoided, and the co-opera- 
tioi! <»f the patient secured. 

W. W. Watkins, M.D. 


On the Therapy of Fibroids and Hemor- 
rhagic Metropathy in the Women’s Clinic at 
the University of Wurzburg, 1923-28. Paul 
Ucbcl. Strahlentherapie, 1930, XXXVIII, 
438. 

This statistical paper does not lend itself 
ucll to abstracting. In view of the enormous 
material there, it is recommended for stud}' 
in the original. Onl}' a few of the principal 
points can be mentioned here. Sterilization 
I)}' roentgen ra3's was carried out by applying 
one anterior and one posterior field. The dose 
effective in the ovaries amounted to 275 r. 
In many cases, it was not necessar}' to give 
as high a dose. Sometimes permanent amen- 
orrhea was obtained following the application 
of about 180 r in the ovaries. Temporary 
amenorrhea required about 160 r. The equiv- 
alent radium doses were 3,000 mg.-hrs. for 
permanent amenorrhea, and about 1,500 mg.- 
hrs. for temporary amenorrhea. In cases in 
which there was suspicion of a sarcoma, from 

4.000 to 5,000 mg.-hrs. were given inti-a- 
uterine. This dose has been increased lately to 

7.000 mg.-hrs. or 830 r with roentgen rays. If 
roentgen and radium rays are combined, about 
one-half of the full dose of either agent was 
used. 

Only a few cases were operated on. The 
indications for operation were indefinite diag- 
nosis, young age of the patient, pedunculation 
of the fibroid or incarceration, excessive size 
of the fibroid or degeneration. The entire 
material is subdivided into clinic patients and 
private patients. A total of 318 private pa- 
tients were observed during the period from 
1923 to 1928. Two hundred and three had a 
fibroid, and 115 had hemorrhagic metropathy. 
Of'the -fibroids, • 17 -were- tr-eated-by curettage, 
142 by irradiation, and 44 by operation. The 
respective figures in the group of hemorrhagic 
metropathy were 11,104, and none. A total / 
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of 246 cases, namely, 142 of fibroid and 104 
of hemorrhagic metropathy, were irradiated. 
In the fibroid group, 127 had permanent amen- 
orrhea and 15 temporary amenorrhea. The 
respective figures for the hemorrhagic metrop- 
athy cases were 76 and 28. Of a total of 
730 clinic cases, 384 had a fibroid and 336 
hemorrhagic metropathy. Six hundred and 
£Qj.^7_tive were irradiated and 85 operated on. 
In tiie fibroid group, 330 were irradiated, 45 
operated on, and 19 curetted. The respective 
figures for the hemorrhagic metropathy were 
315, none, and 21. Of the 330 irradiated 
fibroids, 271 had permanent amenorrhea and 
59 temporar}’- amenorrhea. The respective 
figures for the hemorrhagic metropathy group 
were 261 and 54. The average hospitalization 
of private and clinic patients was nine days 
for radiation therapy and nineteen days for 
uncomplicated operation. 

The author states, in conclusion, that radia- 
tion therapy of fibroids and hemorrhagic 
metropathy has not onh' given good results in 
their cases but should be used more in prefer- 
ence to operation. 

Erx«t PoHLE, M.D., Ph.D. 


kHEART AND VASCULAR SYSTEM 
f (DIAGNOSIS) 

Far-reaching Effects of Gamma Rays and 
Short X-rays upon the Human Heart : 
Electrocardiographic Results of Cancer 
Treatments Given without Direct Irradia- 
tion of the Heart. J. E. Gendreau. Ann. 
Surg., January, 1931, XCIII, 476. 

Cai diovascular disturbances produced by 
large doses of gamma rays and short X-ravs, 
even m hen the heart itself has not been direct- 
ly treated, are accompanied by s^^mptoms of 
dyspnea, tachycardia, generaf fall of blood 
pressure, and as^stoha in very serious cases. 
The author has used electrocardiograms be- 
fore, during, and after treatments bv radium 
and X-rays. Many records were taken in can- 
cer cases in which the irradiation area ivas not 
directly over the heart. In each case the 
changes are appreciated by comparison with 
the tracings taken before treatments. The rec- 
ords show the action of the gamma ravs and 
the X-rays upon the heart at a distance; by 


additional P w'^aves, and impure flutter; by 
flattening of the P waves, and auricular fibril- 
lation ; by abnormal Q R S complexes, in gen- 
eral wdth lower voltages and reduction of the 
tracings to a line, occasionally wnth maximum 
voltages — ^very deep Q and S deflections; by 
deep inverted T waves, sharp and rounded, 
wdth occasional notchings in the ascending 
branch. R T is constant but T P is generally 
increased and the resulting rhythm slow^er im- 
mediately after a treatment. In premature 
ventricular contractions on the contrarj', T P 
is greatly reduced and P immediately follows 
T. The extra systole is generally succeeded 
b}' the compensatory pause. Tachycardia is 
less common than brad)’^cardia. 

Electrocardiograms may be useful in the di- 
rection of a cancer treatment b)’’ irradiations. 

F. B. Maxdeville, M.D. 


The Effect of Amyl Nitrite on the Size 
of the Heart and the Width of the Aortic 
Shadow as Determined Roentgenologically. 
William A. Brams and Herman A. Strauss. 
Am. Jour. Med. Sci., November, 1930, 
CLXXX, 618. 

In 21 patients the size of the cardiac and 
aortic shadow's Avas studied roentgenologicall} 
before and after the administration of amjl 
nitrite, including 6 normal persons and 15 with 
arteriosclerosis. The transverse diameter of 
the heart AA'as reduced in 18 patients, regard 
less of AA'hether or not arteriosclerosis or h} 
pertension Avas present. The Avidth of the 
aortic shadoAv Avas increased in 13 patients. 
This result also seemed to be independent o 
the condition of the peripheral vessels or de 
gree of blood pressure. 

W. W. Watkins, M.D. 


The Size of the Heart in Goiter: A Tele- 

roentgenographic Study. Lewis M. Hurx 
thal, O. J. Menard, and M. E. Bogan. Am. 
Jour. Med. Sci., December, 1930, CLXXX, 
772. 

The question of cardiac enlargement 
hyperthyroidism has long been unsettled, an 
many statements have been made Avithout a e 
quate statistical data. A stud}' has been ma 



of 100 jvuii'jil.'i will) hypcrlliyniiflisui aixl a 
coiTcspoiidio/^ nunilirr of ittooial controls. 
Radioj^rajihs were ji)a<le at a sevei)-fof»( di.s- 
lancc. and sttidie.s made on the basis of aj,w, 
tyiH* of goiter, presence t)f accompanying 
heart disease, etc. Xo definite relationship 
was found hetween the duration of the dis- 
ease or loss of weight and si?.<' of heart ; car- 
diac cnlaigcmenl showed a fairly direct rela- 
tionship to age and coincident cardiovasetdar 
disease: the mnnher of enlarged hearts was 
practically the same in both toxic and non- 
toxic goiters; if hyperthyroidism causes en- 
largement or hypertrophy ami dilatation, it is 
slight. 

W. W. W'.vrKiN.s M.D. 


HODGKIN’S DISEASE (DIAGNOSIS) 

An Analysis of the Lymphadcnopatliy 
Question, with Special Reference to Hodg- 
hin’s Disease and Tuberculosis. Fred W. 
Stewart and Charles A. Doan, Ann. Surg., 
January, 1931 . XCIII, 141 . 

The authors (luote: “Our knowledge of 
Hodgkin's disease has been clarified or ren- 
dered more obscure — depending on the jroint 
of view — since Sternberg demonstrated the 
close association of tiic disease with tubercu- 
losis, and from that time on the tubercle bacil- 
lus has never been satisfactorily dissociated 
from tile Hodgkin’s picture.” Studies ai'e 
cited which have tended more and more to 
favor the concept that Hodgkin’s disease is a 
special manifestation of tuberculosis. Recent 
studies disclose that animals showing a high 
physiological level of monocytes in contrast to 
b'mpliocytes are relatively more susceptible to 
acute, progressive tuberculosis than those hav 
ing a low M/L index. The epithelioid cell of 
the tubercle has its origin from the monocyte, 
and epithelioid cells as identified in the supra- 
vital technic have been found as a part o t c 
cellular reaction in Hodgkin s nodes. ^ e 
newer bacteriologic studies of Petroff m t e 
dissociation of various pure stiains o avian, 
bovine, and human tubercle bacilli are im 
portant. The correlated chemical and bio- 
logic studies of the whole group o aci a 
bacilli, under the direction of the Resea 


Coimiiiltcc of the X'ational Tuberculosis As- 
sociation, are aiding in interpreting the mech- 
ani.sm underlying (he varying pathology char- 
acteri.slic of tiilierculosis. 

The authors discuss especially the chemical 
partitions tiuis far studied, and the pliospiiatid 
fraction from the lipoids, as isolated I)v Hr. 
R. T. Anderson of ‘S'ale rniversity. Com- 
parable pliosfiliatifi fractious from human, bo- 
vine. and avian tubercle bacilli have been iso- 
lated. In a study of 3.'!n clinical ca'^es during 
the past two years, of wliich the maiMrity were 
tuberculous, frequent ability to prdipitate the 
tuberculo-i)bo.spliatid in high titer, the pre- 
cipitation with a pliospiiatid antisernn of sus- 
jiecicd nncomhined antigen, lias been demon- 
strated. 'I'wenty-.six of thirty-two cases of 
Hodgk-in’s disease sliowed a capacity of the 
blood scrum to precipitate the phosphatid in a 
dilution of 1-640 (of an original 1 per cent 
suspension) or higher. This is well within 
the range of positive reactions observed in 
known tuberculous cases. An ultimate under- 
standing of both the pathological agent oi fac- 
tor and the mechanism of adjustment or re- 
sistance must precede any final approach to- 
ward the control of each definite etiological 
entity in disease. 

F. B. Mandeville, M.D. 


The Genetic Neoplastic Relationships of 
Hodgkin’s Disease, Aleukemic and Leu- 
kemic Lyniphoblastoma, and IVIycosis Fun- 
goides. Aldred S. Warthin. Ann. Surg., 
January, 1931, XCIII, 153. 

In 100,000 diagnostic tissue examinations 
made in the Pathological Laboratory of the 
University of Michigan between the years 
1895 and 1927, there were 506 cases, approxi- 
mately 0.5-f- per cent, of all cases diagnosed 
as Hodgkin’s disease, aleukemic and leukemic 
lymphoblastoma, and mycosis fungoides. 
During the same period, in 2,000 autopsies, 
there were 83 cases falling into the same di- 
agnostic categories. 

An analysis of the above mateidal forms 
the foundation upon which the following con- 
clusions are drawn: 

1. Hodgkin’s disease, sarcomatous Hodg- 
kin's, aleukemic and leukemic lymphoblasto- 
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ma. aleukemic and leukemic mycosis ftmgoides 
are all true neoplasms and are genetically 
closely related. 

2. Transition forms bet^\■een all of the 
tr-pes exist. 

3. They differ chiefly in the degree of 
differentiation shoATO by tlieir cell t}pes. and 
in their point of origin. 

4. Thev all take their ori^ from peri- 
vascular reticulo-endothelium. or the maternal 
h-mphoblasts of the lymphoid tissues of the 
body. 

5. Those arising from the hematopoietic 
perivascular reticulo-endothelium take on the 
t\pe of Hodgkin's, sarcomatous Hodgkin's 
(reticuloc\'to-endotlielioblastoma), or even of 
mveloid forms of sarcoma. Those arising 
from the maternal hmphoblasts have the 
character of the lymphoblastoma, small-celled 
or large-celled, aleukemic or leukemic. The 
maternal hmphoblasts are derived from the 
same perivascular reticulo-endothelium. but 
represent a higher stage of differentiation 
than do the Hodgkin's and the reticulocrto- 
endothelioblastoma forms. The sarcomatous 
Hodgkin's of the reticulocrtoblastoma h-pe 
represents a greater differentiation than the 
Hodgkin's hpe. while the hmphoblastoma 
■Resents a higher stage of differentiation. 

The more undifferentiated forms, 
■wigkin's. sarcomatous Hodgkin’s, and tjpi- 
;al lymphoblastoma, occur chiefly in indiHd- 
Lials of younger ages, while the topical aleu- 
kemic and leukemic neoplasms are more fre- 
quent in older individuals. 

/. Tliey all run a similar clinical course, 
often witli fever, characterized by remissions 
and recurrence of the tumors, with the devel- 
opment ot a progressive tumor cachexia, ane- 
mia. emaciation, and prostration. Xo case has 
ever been cured; when removed surgicallv. 
the regenerated glands become similarlv in- 
volved in the process. Y.'hile suggesting anal- 
ogies with chronic infectious processes, thev 
differ from these in that no mild or cured 
cases occur, there is no ecidence of anv im- 
mune reaction on the part of the organism, 
and the process shnv.'s a steady malignant pro- 
gression to the fatal termination. 

S. Pathologically, the lesions are neoplastic 
in type rather than granulomatous : thev show 


true infiltrations and metastases. In their cell 
t\pes and architecture thet* follow definite 
patterns which cannot be explained on the 
basis of an inflammaton" reaction. 

9. Tliere is but one method of treatment 
which will dela}' but rvill not halt the inevita- 
ble malignant progress of these growths, and 
that is the judicious and systematic employ- 
ment of X-ray irradiation. 

F. B. iI.A.XDE\nLLE. ir.D. 

Bone Changes in Hodgkin’s Disease. 
Kurt Kremser. Roritgenpraxis, Nov. 1, 
1930, II, 998. 

Lr-mphogranulomatous involvement of the 
medulla of bones has been described rather 
frequent!}'. Changes in the compacta and 
spongiosa are not so frequent. In fift}'-one 
cases this occurrence Avas found only tAvice. 
The changes in the roentgenogram are de- 
structh-e in character, proliferath'e changes 
not haAung been obserA'ed. The A'ertebrje 
seem to be attacked more often than other 
bones, and only in the later stages of the dis- 
ease does bone inA'olvement seem to take place. 
AA'hich cannot be differentiated from other 
metastases in the roentgenogram. It aa'bs in- 
teresting that, contrarA' to other metastases, 
roentgen therapy did not seem to haA’e any ei- 
fect on the lesions. 

H. W. Hefke, H.D. 


JAUNDICE 

The Clinical Significance of Jaundice. M. 
A. Blankenhom. Jour. Am. Med. Assn., 
Oct. 11, 1930, XCV, 1066. 

Although the physiologist and tlie patholo- 
gist haA'e in recent times throAA'n great light 
on the problem of the formation of bile pig- 
ment and on certain functions of the liA'er. 
little has deA'eloped to help the surgeon Avith 
his question about stoppage ol the ducts. The 
first and most important significance of jaun- 
dice is the possibility of stoppage of the ducts. 
To make a diagnosis of obstructiA-e jaundice, 
one of three common procedures is generall} 
folloAA'ed: fl) If there is a historv' of colic, 
one argues from cause to effect, and says that 
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the stone that oatiscs colic o!)slnH'ts tlic dticl ; 
(2) tests for liver disease or tests of liver 
function can he done to exehule ohsiruction of 
the duct; (5) the syinploin of jatnidiee can 
he studied to see whether ohstruction of the 
ducts alone coulrl ijive such a distrihution of 
bile pigment. 

SchilT rei>orted no exception anionj: 327 
nonnnl per.sfuis and j)atients that the van <len 
Rcrgh direct reaction f)ccur'.s with jaundice anci 
biliruhimiria, and that the indirect reaction 
occurs with jaundice with no hiliruhinuria, re- 
gardless of the pathogenesis of the jaundice. 
The study of the distrihution of hile pigment 
to see whether stoppage of the ducts alone 
could explain the jaundice requires relatively 
.simple lahoratory methods. 

The icteric index and the examination of 
duodenal contents and of the feces arc simple 
and of good repute when properly interpreted. 
Ciiolccystograms by the Graham method un- 
fortunately cannot he used when jaundice has 
fully developed. No other dye tests can ap- 
parently be used when jaundice is present. 

CiiAKucs G. Sutukki.axd, I^I.D. 


Physiologic Disturbances Incident to Ob- 
structive Jaundice: A Review. A. C. Ivy. 
Jour. Am. Med. Assn., Oct. 11, 1930, XCV, 
1068. 

The physiologic disturbances incident to ob- 
structive jaundice arc too numerous to list and 
to discuss even briefly in a short review. Bile 
retained in the biliary passages not only may 
pass into the blood and thus influence many 
organs, but also may disturb the functions of 
the liver and the gastro-intcstinal tract. Even 
if bile. were not toxic in itself, one would ex- 
pect disturbances due (a ) to the effect of ex- 
cessive biliary pressure in liver function; (b) 
to reflexes excited by excessive biliary pres- 
sure ; ( c) to the absence of bile in the intes- 
tine, and (d) to the effects secondary to these 
changes 

The toxicity of bile is discussed, also the 
liver damage, lack of bile in the intestine, and 
terminal nephritis. The patient suffering 
from pi "longed jaundice presents a picture 
that results from the failure of a number of 
physiologic mechanisms. It is not known 


which one is primarily concerned. The 
fimdameiUal nature of the reactions involved 
in ftrotliicing the physiologic disturbances is 
not completely undershjod at present. The 
literature indicates that a carbohydrate diet, 
with milk and cod liver oil and calcium admin- 
istration, is a worth-while therapeutic proce- 
dure in this condition. 

The problem is being actively attacked by 
several groups of investigators, and the future 
of the understanding of physiologic disturb- 
ances in jaundice augurs well. 

CiiAiii.r.s G. .SuTiiEUi.AXD. M.D. 


MEASUREMENT OF RADIATION 

Concerning a Source of Error in Calibrat- 
ing a Muller Low Voltage Tube. Lothar 
Bohmer. Strahlentherapie, 1930, XXXVIII, 
353. 

Ionization measurements on low voltage 
X-ray tubes by interposing diaphragms of dif- 
ferent diameters (5, 10. 15, anci 20 mm.) re- 
vealed the fact that the strength of the beam 
without a diaphragm was 34 per cent higher 
than with the largest diaphragm. This may 
lead to errors in dosage if the calibration has 
been carried out with a diaphragm while the 
patient is treated without using one. 

Ernst A. Pohle, jM.D., Ph.D. 


Measurements of the Half Value Layer in 
Aluminum. Heinz-Theodor Meyer. Strah- 
lentherapie, 1930, XXXVIII, 329. 

The absorption curves for roentgen rays 
produced at potentials between 30 K.V. and 
190 K.V. at 10 K.V., steps were measured in 
aluminum by means of a large and a pressure 
ionization chamber. A therapy tube con- 
nected to a constant potential apparatus was 
used. From the absorption curves, the normal 
and reduced half value layer were obtained. 
The latter is procured by substituting the radi- 
ation used at an}'' given point by its equivalent 
homogeneous radiation. Curves were then 
plotted, expressing the quotient obtained by 
dividing the normal and reduced half value 
layers. They show a striking irregularity be- 
tween 90 K.V. and 110 K.V.. which is in all 
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probabilit}’- due to the influence of the K radi- 
ation of the tungsten anticathode. 

Erkst a. Pohle, M.D., Ph.D. 


Meteorological-medical Radiation Meas- 
urements in Defined Regions of the Spec- 
trum. K. Buttner. Strahlentherapie, 1931, 
XXXIX, 358. 

Based on investigations of Dorno, the au- 
thor constructed an apparatus consisting of 
photo-electric cells, actinometer, and filter, 
which permits measurements in various parts 
of the spectrum of importance to the meteor- 
ologist and physiologist. A number of meas- 
uring results in the spectrum of the sun are 
reported. 

Ernst A. Pohle, M.D., Ph.D. 


RADIATION SICKNESS 

The Relation between Cholesterol Metab- 
olism and Roentgen Sickness. Rudolf 
Hummel. Strahlentherapie, 1930, 
XXXVIII, 308. 

The cholesterol content of the serum is 
usually lower in man follo\ving roentgen deep 
therapy. In a few cases, the cholesterol is 
■mcreased about three hours after the exposure. 
H|}o relation between cholesterol drop in the 
ir,%erum and roentgen sickness could be ob- 
serv^ed, while the cholesterol drop in the total 
blood and roentgen sickness seemed to run 
parallel. The prophylaxis and treatment of 
roentgen sickness with “Colsil tablets” con- 
taining cholesterol, as suggested by Burgheim. 
were successful only in about 25 per cent of 
all cases. 

Ernst A. Pohle, M.D., Ph.D. 


Immunological and Biochemical Re- 
searches on the Biological Action of X-radi- 
a'tion and Radium. Luigi Cappelli. La 
Radiologia Medica, August, 1930, XVII, 
905. 

The tlieory that roentgen sickness is due to 
the formation of foreign proteins in the body 
which would cause a defensive reaction in the 
organism has been the object of study on the 


part of the author. He has resorted to im- 
munological methods to attain a greater sen- 
sitivity than that obtained with chemical in- 
vestigation. 

The serum of three rabbits which had been 
given slightly different quantities of X-radia- 
tion was tested with the serum obtained from 
another rabbit heavily irradiated (950 r). 

The serum of the latter was taken some 
hours after treatment; that is, when the gen- 
eral effects of radiation are felt most. The 
ratios in X-ra}”^ dosages were approximately the 
same as the ratios of the quantities of the sub- 
stances used in immunological tests. Accord- 
ing to the author, the mildly irradiated animal 
would have supplied the antibody, while the 
other would have furnished the antigen. No 
flocculation was observed, however, and the 
author voices the belief that the cause of 
roentgen sickness must be found elsewhere. 

L. Marinelli. 


RADIUM 

Post-operative Parotiditis : Treatment 
without and with Radium. Fred W. Ran- 
kin and Bean M. Palmer. Ann. Surg., De- 
cember, 1930, XCII, 1007. 

In the last four years, there have been 78 
cases of post-operative parotiditis at the Mayo 
Clinic. The condition occurs most frequently 
following operations on the gastro-intestinal 
tract, more especially the sigmoid and rectum. 
Of the 58 cases treated without radium. 23 
died — a mortality of 39 per cent. Of the 20 
cases treated with radium, four died — a mor- 
tality of 20 per cent. Three of the four cases 
died of causes definitely other than parotiditis, 
so that the corrected total for radium cases 
reads 5 per cent. In only two of the 20 
cases was it necessar)^ to substitute surgical 
drainage. 

By using radium, particularly by immediate 
application, within from one to two hours fol 
lowing swelling, the incidence of suppuration 
and absorption is decreased noticeably, '"hb 
resulting decrease in morbidity and raortaht} • 
The maximal dose consisted of four applica- 
tions, eight hours in duration, at intervals of 
eight hours, and of four 50-mg. tubes of ra- 
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(liui!). Mhmiioii w;is ihroiii^h 2 mm. u{ Itvid, 
I niiu. (if lirri.*'.';. .'md 0..^ mm. (if silwr: llu- 
(iistnncc was 2.5 cm., and a im.'d of (\,WS mj:.- 
hr.s. was ijivcn. 'I'lu* minimal dose was Iwo 
applications, ciplit honis in duration, at inter- 
vals of eiijlit liotir.v. and of two aO-nit;. tiibe.s 
of radium, with filtration as above, and a total 
dosas^c of 80U milli,yrani-bours. 

F. n. m.nnoi vii.i.i;. .\r.n. 

Gynecological Notes, with a Special Ref- 
erence to the Use of Radium. Kenneth 
Wilson. Med. Jour. Australia, Dec. 13, 
1930, II, 786. 

This is a .Miinmary and descriptive review 
of the lleyman, T-:ica.ssagne, and Donaldson 
technic in the treatment of carcinoma of the 
cervix, with descriptions of the current Conti- 
nental practice in the use of radium in other 
g}niecol(Dgic conditions. Although a purcl}' 
rcchaufTe di.sh compounded from existing lit- 
erature and a visit to Kuropcan clinics, the 
pajier has value in presenting the prevailing 
radium practice in a genend non-crilical man- 
ner. 

J. G. STi:rHi:xs. M.F.. (.Syd.), D.i\I.R.E. 


Cosmetic Results of Electrocoagulation 
and Radium Treatment, Especially of Car- 
cinoma of the Skin. A. Buschke and Ludwig 
Loewenstein. Med. Klinik, Oct. 24, 1930, 
XXVI, 1590. 

Electrocoagulation is used only in combina- 
tion with irradiation therapy in the authors 
clinic. The first treatment and its correct ad- 
ministration is most important for the prog- 
nosis. Electrocoagulation should be preferred 
to surgery, as the danger of recurrences and 
implantation of metastases is much smallei. 
The tumor thus treated is covered with boric 
acid ointment for from eight to fourteen days, 
and radium treatment is instituted at that 
time. Fractional doses are used, and the le- 
sion usually is healed in from three to eig t 
weeks, depending upon its size. Local recur 
rences after this combination treatment are 
not frequent — much less, in fact, than after 
surgical excision. The cosmetic results are 
ver}^ satisfactor}'. Benign tumois, sue as 


wart.s, pigmented moles, angiom.-is, and rhino- 
phymas. have been treated Iiy cleelrocoagula- 
tioii willi good results. 

Jf. W. Hki'ke, M.D. 


Radium Treatment of Early Epithelioma 
of the Lip, I'loward Flailcy, Southern Med. 
Jour., December, 1930, XXIII, 1121. 

The author states as follows: "I do not 
believe it is jiractical to outline a tieatment 
for epithelioma of the li]> which will be suit- 
able for nil cases,” He then discusses the 
.several methods advocated for malignant 
le.sions on the lip, and states his belief, based 
on personal experience, that radium, pioperly 
u.scd. will give a higher percentage ot [lerma- 
nent enre.s of early .squamous epithelioma of 
the lip than any other single method of treat- 
ment. His technic is to transfix the lip with 
several five-milligram needles of radium, just 
distal In the growth, leaving them in place for 
seven hours. Radium is also placed on the 
surface of the lesion. 

(Ahstracior’s vote: This author does not 
mention the treatment of the gland areas with 
X-ray, although he uses a half-strength plaque 
over the submental area, witli 0.5 mm. brass 
filler, 10 to 12 hours. This appears to me to 
be a total)}’ inadequate radiation for the 
lymphatic areas in treating cancer of the lip.) 

W. W. Watkins, M.D. 


The Detection, Estimation, and Elimina- 
tion of Radium in Living Persons Given Ra- 
dium Chloride Internally (II). Howard H. 
Barker and Herman Schlundt. Am. Jour. 
Roentgenol, and Rad. Then, October, 1930, 
XXIV, 418. 

Elimination of radium chloride or other 
radium salt after introduction into the bod}'' 
by oral, intramuscular, or intravenous routes, 
has received particular investigation since the 
so-called “radium poisoning” cases gained 
public attention. Previous investigators com- 
puted elimination b}' collecting feces and 
urine, and estimating, quantitatively, the 
amount of radium excreted daily. From 25 
to 35 per cent of that taken by mouth and 
from 55 to 65 per cent of that given intra- 
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venously is excreted within from four to five 
days of administration, but thereafter the rate 
of elimination in each instance is less than 
1 per cent daily. 

The present investigation was carried out 
on 10 patients ranging in age from 30 to 75 
rears, all of whom had taken radium amount- 
ing. in one instance, to as much as 1,130 mi- 
crograms of radium chloride, for a varied 
group of ailments, none of which had re- 
sponded well to the usual therapeutic meas- 
ures. The penetrating radiation within the 
body was tested for by a Wulf-Hess quartz 
fiber electroscope, while two new Lind ioniza- 
tion chambers, with an electroscope head, 
were used for detection and estimation of 
radium in the expired air of the patients, all 
radium values being expressed in terms of 
micrograms. Four of the 10 individuals were 
negative so far as radio-active tests were con- 
cerned, and the fifth case showed a mere 
trace. In three of the five remaining cases 
the patients had received material so recently 
that the finding of radio-active materials in 
their bodies caused no surprise. The two 
cases showing the largest amounts of radio- 
active material in their systems had had no 
radium administration for a period of two 
ears, but each of these had had large 
mounts (une 890 and the other 1,130 micro- 
fcms) for intractable venereal disease. 

J. E. H.A.BBE, AI.D. 


Hairy Tongue Following Adjacent Radia- 
tion. M. T. Van Studdiford. Southern Med. 
Jour., December, 1930, XXIII, 1125. 

Eight patients with carcinoma of the up- 
per digestive tract ("tonsil, tongue, mandible) 
developed haiiv’. or black tongue, within from 
two to five weeks following adiacent radium 
treatment. The whole lingual mucosa was in- 
volved in two cases, the condition persisting 
for eighteen months. \\ hether this was due 
to a symptom-complex inducing hvperplasia 
of the papilla; and pigmentation as the result 
of the organism found by Weidman (Ar- 
chives of Dermatology and Syphilology, No- 
vember. 1928. X\ III, G47 I. or to a stimulation 
by the irritant effect of radium, or to a lower- 
ing of the resistance of the mucosa, allowing 


invasion by organisms, has not been deter- 
mined. The diseased area has a black-brown 
or 3 'ellow-brown fur-like appearance, made up 
of hairs measuring from ^ to inch in 
length. 

W. W. Watkixs, M.D. 


The Present Status of Radium Surgery. 
H.-G. Z w e r g. Strahlentherapie, 1930, 
XXXVIII, 487. 

This is a review of the corhbined surgical 
and radium treatment of malignant tumors in 
the paranasal sinuses, larynx, esophagus, blad- 
der, prostate, rectum, and stomach. Although 
Regaud does not believe in the value of ra- 
dium surgerj' in uterine carcinoma, because of 
the high development of roentgen therapy, the 
author feels that the former is of benefit in 
the treatment of involved lymph glands and 
parametrium. 

Erxst a. Pohle, M.D., Ph.D. 


Radium and its Use in Uterine Diseases, 
W. E. Gary. Kentucky Med. Jour., Septem- 
ber, 1930, XXVIII, 454. 

There is no known method of determining 
which case will and which case will not re- 
spond to radium, without trial, any more than 
which will or will not be benefited by surger}' 
or other means. Radium and X-ra 3 -s give off 
the same ra 3 's, but radium can be placed where 
needed and the selected wave be had by proper 
screening. The uterus can stand more radia- 
tion than an 3 ' other organ in the bod 3 % and 
radium is the accepted treatment in all cancers 
of the cendx. If competent surgeons and 
competent radiologists will co-operate, the tu- 
ture will be bright for increase in the number 
of cures in malignant disease, especiall 3 ' if the 
general practitioner will help b 3 ' sending cases 
earh-. 

W. W'. Watkixs, i\I.D- 


Radium Therapy in Cancer of the Nose, 
Laiynx, and Esophagus. H. M. Moran. 
Med. Jour. Australia, Dec. 20, 1930, II, 814- 
Obstruction is frequently the primaiw' S 3 ’inp' 
tom of tumors of the nasophaiynx, b 3 ’’ which 
time it is impossible accurateh' to gauge the 
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(loRrcc 01 Intiio or carlilnj'c iiivoivcmotu. In- 
terfercmv with sinus (irnina)i;o hrin,!,'S infer- 
tioii in its train. With hunr invasion, ostfo- 
inyolitis occurs; with cartilam* invasion, ne- 
crosis occurs, and the sinister cons{)iracy of 
neoplasm, infection, and necrosis compasses 
the patient’s destruction. 

Concer of t/i,' Moxillo . — In neoplasms of 
the supenor maxilla the sur/‘ical act should he 
exploited to the utmost and the suhse(pient 
irradiation shmdd he as complete as if no 
surjipcnl treatment had been qiven. Cviin- 
drical-celled carcinomas predominate: squa- 
mous-celled carcinomas may arise by invasion 
from without or by metaplasis of primary 
cyliiulrical-cellc<l powths. My.Nosarcomas 
and aiiftiosarcomas are found. Osleo/^enic 
sarcoma is rare. Lymphosarcomas may occur 
and permit of dramatic, if ephemeral, succc.s.s. 
Treatment is best commenced with deep 
X-radiafion. Two weeks later operation fol- 
lows, and this should expose the fjrowth and, 
if possible, completely remove it, but even 
incomplete extirpation is valuable. The pre- 
liniinary X-radialion prevents scatterinfj of 
cancer cells, which might be caused by an 
incomplete operation. Partial removal, al- 
though not accelerating the growth according 
to Ledoux, may yet cause dangerous bleed- 
ing and delay the third stage of radium treat- 
ment. Radium is next applied either in radon 
seeds or in tubes. The former gives a fading 
dose, and adequate filtration cannot be ob- 
tained without rendering the seeds bulky. 
Filtration by 2 mm. of platinum and a second- 
ary' filter of A1 and rubber is essential. Three 
tubes each of 10 mg. introduced for eight 
days for small areas (from 30 to 40 me. de- 
stroyed), or otherwise from 10 to 12 tubes 
each of 3 mg. for four days (from 25 to 30 
me. destroyed), are employed. These three 
stages should be completed within one month, 
and the associated lymphatic glands must then 
be considered. Ledoux strongly advises irra- 
diation of first relay of lymphatic g an s. 
Close surveillance of these areas is impera- 


tive. 

Cancer of the Nasopharynx.— Fibrosarcoma 

is more radiosensitive the youngei t e pa le , 
and in adult growths of this km 
indicated. Lymphosarcomata are 3 


by X-nidiation, .iiul this type of growth is 
probably unifiue in the respect that irradia- 
tion of the primary focu.s has been known to 
cause the ilisapiiearance of distant metastases. 
The author commends the search for the cause 
of this jihenomcnon, which would reveal new 
horizons in radiotherapy. 

jAirytujcal Cancer . — In extrinsic growths 
the tumor i.s generally inaccessible and radio- 
resistant, and gland involvement is early, so 
that palli.ation only, either by radium used at 
a distance of several centimeters, or by deep 
X-rays alone, is possible. The uniform and 
efficient irradiation of the whole area with 
radon seeds is usually impossible and the ra- 
dium bomb has not improved the depressing 
results. Intrinsic cancer is more hopeful. 
Tills is essentially a cancer of the vocal cord, 
becomes subglottic by extension, but is not by 
nature highly invasive. It is relatively avas- 
cular, remains for a long time unilateral, and 
gland involvement is usually late. Moreover, 
an early alteration in voice quality acclaims 
the onset, and causes the patient to present 
himself at an early stage in the disease. Sur- 
gery gives good results in intrinsic cancer, 
and radium may give superior functional re- 
sults, with a better voice quality. For effec- 
tive radium treatment, the growth must be 
confined to the chord, and neitbei anterior 
commissure nor muscle nor cartilage be in- 
vaded. Voice quality is, of course, less im- 
portant than final cure, and the choice be- 
tween surgeiy and radium is as yet undecided. 

The greater part of the lateral cartilage is 
resected, but it is essential that the perichon- 
drium on the inner side should be left intact 
to shield the larynx from secondary inflam- 
mation. From 5 to 10 needles of one-half or 
one mg. of filtration, 0.5 mm. platinum, and 
length of from one to two centimeters, are 
placed vertically in the window thus made, and 
their tips tucked behind the cartilage, without 
perforation of the larynx. The threads of the 
needles are steeped in one in a thousand acri- 
flavine solution. The wound is closed with- 
out drainage and the needles left in for from 
four and a half to eight days. Within ten 
days the tumor is reduced to a mere nodule, 
and usually disappears within six weeks. 
This technic, the only needle technic justifiable 
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in the larynx, is, of course, suitable only for 
growths of limited extent on account of the 
greater distance of the posterior needles from 
the growth. The author is emphatic in warn- 
ing against the embedding of needles within 
the laiymx. Glottis edema, following treat- 
ment, may necessitate low tracheotomy. Ne- 
crosis of cartilage, after deep X-radiation, at 
any rate, is an exaggerated danger unless the 
cartilage has become ossified, in which case the 
secondary rays may produce the condition. 
If the tumor has become subglottic a pre- 
liminary and veryr thorough distance radiation 
is advisable, after which the hemilaryngectomy 
is performed, and the same radium dose given 
as before. The vegetative or ulcerative type 
of growth arising in the ventricular cavity 
or band resembles the mucous membrane type 
of epithelioma, and is radiosensitive and suit- 
able for deep X-ray treatment. 

Cancer of the Esophagus . — The author 
doubts whether or not esophageal cancer is 
ever cured by our present methods. Inac- 
cessibility, late appearance of symptoms, ex- 
tensive longitudinal lymphatic spread, and 
early onset of infection account for the poor 
results. Fusion of enlarged posterior medi- 
^^al glands may deflect the esophagus, as 
^jwrn radiographically. The futility of in- 
JWucing tubes of radium within the struc- 
TOre is tlius manifest. Gastrostomy, to place 
the diseased area at rest, and to provide nutri- 
tion, should be the first step. Irrigation with 
a 2 per cent sodium bicarbonate may reduce 
the infection. The lesion is outlined accu- 
rately, either by radiography or by esophagos- 
copy. The treatment then proceeds, accord- 
ing to Guisez’s or de Nabias’ technic. The 
characteristic unpleasant salivation is usually 
not relieved, although the production of saliva 
can be controlled radiologically. 

J. G. Stephexs, jMB. (Syd.), D.M.R.E. 

Radium in Superficial Face Lesions. W. 
A. Chemosky. Texas St. Jour. Med., De- 
cember, 1930, XXVI, 573. 

The application of radium to superficial 
lesions of the face is usually a simple proce- 
dure, though sometimes tedious when cosmetic 
results are bonie in mind. The operator’s skill 


may be taxed to destroy a large growth with- 
out unnecessary injury to surrounding healthy 
tissue. In early lesions radium gives good re- 
sults, with minimum scarring. The use of ra- 
dium, being harmless and painless, encourages 
patients to apply early for treatment. If the 
radium treatment is not successful, surgical 
measures may be resorted to without detriment 
to the patient. By combining the two methods, 
or using radium post-operatively, the percent- 
age of permanent cures may be increased. 

W. W. Watkins, M.D. 


Contribution to the Radium Therapy of 
the Bleeding Nipple. Fritz F. Dautwitz. 
Strahlentherapie, 1930, XXXVIII, 710. 

The history of two women is related, who 
were treated with gamma rays of radium 12 
and 17 years ago for bleeding nipple. The 
total doses applied amounted to 20,729 mg.- 
hrs., given during a period of five years, and 
26,950 mg.-hrs. given during three and one- 
half years. Both patients are still well to-day. 
In doubtful cases and those in which opera- 
tion is refused, the author suggests that radi- 
um therapy should be given a trial. 

Ernst A. Pohle, M.D., Ph.D. 


ROENTGENOTHERAPY 

A Note on the Treatment of Erysipelas 
by X-rays, with an Account of Three Cases. 
R. Hillhouse Jamieson and F. Hemaman- 
Johnson. British Med. Jour., Jan. 10, 1931, 
No. 3653, p. 57. 

The value of X-ray therap}^ as an agent 
capable of cutting short the acute stage of 
er}"sipelas, was first advocated by Platau, 
Schlitz, and Collins. In the present account, 
the course of the disease in a case treated in 
the usual way b}' local applications and serum, 
is contrasted with two cases treated by the 
X-ra)E In the first case the temperature fell 
b}'' Ij'sis, and in those treated b}' the X-ray 
by crisis, and the improvement in both the 
local and general condition was dramatic. 
How these very^ small doses accomplish their 
purpose is uncertain, but it would seem to be 
due to a stimulation of the local and general 
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rosistaiK'c. It is ii<>( liuc to atiy liinst 'ii 
stniction of j^crms. 

It is coiirlvi'k'tl that, as n'^ani'- 
the authors have in the X-ray a [i 
weajwn which can he confHknti' o 
mciuicd in any ease which causes an\ > ' 
the tioctor or the patient. 

W’Ai.t.M'i: I). Macki'N/h M ' 


On the Question of the Distribution oi 
Roentgen-ray Intensity in the Human 
Body in Deep Therapy. I. — Critical Re- 
view of the Problem and its Principles 
M. Domcich. Strahlcnthcrapic. 1030. 
XXXVIII. 591. 

This is tlic first of a scries of aitiih-' 'I.mI 
ing with the problem of isodosc <-iirvc->. 5 in 
literature of the past, concerning the -ubicit. 
is analyzed and the fundamental principlt-s oi 
the measuring methods are discussed. 

Ern.st a. Ponu;, M.D.. i’l> ^ 


The Roentgen Treatment of Metastasis to 
the Vertebral and the Bones of the Pelvis 
from Carcinoma of the Breast. Eugene T. 
Leddy. Am. Jour. Roentgenol, and Rad. 
Then, December, 1930, XXIV, 657. 

The author maintains the fact that carci- 
noma of the breast may metastasize early is 
not taken seriously enough in clinical practice, 
for the spine or pelvis may be the scat of 
trouble for a long time, without other lesions 
and without sj’mptoms or apparent change m 
the patient’s condition. Hence, the higi 
incidence of skeletal metastasis makes it an 
important problem for the pathologist, the in- 
ternist, and the radiologist. The author be- 
lieves that metastasis from carcinoma of t e 
breast reaches the pelvic and vertebral bones, 
probably by' a combination of abeiraiit an 
reflu.x spreads through the lymphatics, an is 
often accompanied by an inflammatory' reac 
tion of non-infectious origin, the most com 
mon symptom being pain in the right scia ic 
nerve. Treatment by roentgen rays by an 
effect on both the inflammatory and ma ignan 
cells in the metastatic growths, produces 
analgesia, often complete and of ® 

duration, and is the best method of palliating 


, k .lisea^c. .'Several tabulations are in- 
. ) i t! iliiv paper. 

J. E. Habbe, M.D. 


a Simple Field Selector in Roentgen Deep 
Tlwiapy. Georg Heinrich Schneider. 
Sti.ihlcnthcrapie, 1930, XXXVIII, 762. 

' 1 description of a simple arrange- 
. bi. b facilitates the selection of fields in 
'iicrapy. Its principles consist of a 
! i el.l^s plate bearing a co-ordinate sys- 
n m . entimeters. The anatomical cross- 
- 1 . ind isodose curves can be placed un- 
.1 , 1 dx" j.late 

Ekn'st a. PoriLE, ]M.D.. Ph.D. 


Roentgen Therapy of the Spine in Skin 
Diseases. A. Krynski. Strahlentherapie, 
1930. XXXVIII, 730. 

Gouin has recommended superficial roentgen 
therapy directed to the spinal region in order 
to influence certain skin diseases. He uses 
roentgen rays of little penetration because he 
wisiics to affect only the superficial nerves and 
not the deeper lying spinal cord. The autlior 
employs a modified technic: 150 K.V., 3 mm. 

4'H per field (appro.ximately 350 r), 30 
cm'. F.S.D. Each field is 10 cm. long; the 
upper area is centered over Th. 2-3, tlie lower 
area over Th. 12. Treatments are given at 
tliree cveeks’ intervals. If aftei three ex- 
posures there is no response, an inteiwal of 
from 6 to 9 weeks is advisable. In conclu- 
sion, tlie author states that this treatment is 
the method of choice in cases of lichen ruber 
planus. He also cured tw'O severe cases of 
dermatitis herpetiformis. Definite improve- 
ment w'as seen in patients w'ith neuroderma- 
titis, eczema, and pruritus. The only reaction 
follow'ing the treatment consisted in sw'eating 
and slight nausea on the following day. 

Erxst a. Pohle, M.D., Ph.D. 


Radiation Therapy of Thrombophlebitis. 
Josef Halban. Wien. klin. Wchnschr., Nov. 

6, 1930. XLIII, 1368. 

The roentgen treatment of inflammatory 
diseases has been established since Heidenhain 
and Fried published their results. The author 
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used the following treatment in seventeen 
cases of thrombophlebitis: 180 K.V., 3 ma., 
a filter of 0.5 mm. Zn and 2 mm. Al, and a 
distance of 28 centimeters. About 15 per cent 
of a skin erythema dose was given, and sev- 
eral fields were used when the phlebitis ex- 
tended over considerable length. The results 
were very gratifying. The pain, which is often 
very severe, disappeared shortly after the 
treatment, the swelling receded rapidly, and 
the recover}- of the patient was hastened. The 
results were so good that all such cases were 
submitted to roentgen treatment. One must 
be ver}' careful in moving a patient and 
should, if possible, transport him only in his 
own bed, as lung emboli are always to be 
feared. 

H. W. Hefke, M.D. 


Relative Value of Roentgen and Radium 
Therapy. R. H. Crockett. Texas St. Jour. 
Med., December, 1930, XXVI, 578. 

Two very elementary but important ques- 
tions are often asked by referring physicians 
and patients, vis.: “Just what good will X-ray 
or radium treatment do?” “Which is the bet- 
ter, X-ray or radium treatment?” Without a 
categorical answer to these questions, the au- 
thor discusses many conditions in which ra- 
dium or the X-ray may be used and his usual 
practice in choosing the t}q)e of radiation. The 
discussion covers fibroids of the uterus, malig- 
nancy of the breast (in which he advocates 
pre-operative and post-operative radiation, the 
latter including three cycles of treatment), and 
malignant conditions in general. 

W. W. Watkins, M.D. 


Deep Roentgen-ray Therapy of Mammary 
Carcinoma. II. — Five-year Results: Value of 
the Method as an Auxiliary to Surgical Pro- 
cedures in the Operable, and as a Primary 
Procedure in the Inoperable Cases. William 
A. Evans and T. Leucutia. Am. Jour. Roent- 
genol. and Rad. Ther., December, 1930, 
XXIV, 673. 

In 1925. the authors presented their first 
e.xperienccs with deep roentgen therapy in 


carcinoma of the breast, giving, in detail, their 
method of procedure and the technic of 
irradiation in both the operable and inoperable 
cases. Analysis showed that roentgen therapy 
in its new, short wave length application 
forms one of the most powerful agents in the 
treatment of mammar}’^ carcinoma. - In this 
present article a detailed statistical account is 
submitted of the five-year results obtained in 
the previous series. These statistical results 
are presented in the form of tabulations, there 
being thirteen. 

The authors conclude that roentgen therapy 
in its short wave length application is of con- 
siderable aid in the treatment of operable 
mammary carcinoma as an auxiiiar}^ to sur- 
gical procedures. In the cases without gland- 
ular involvement, the addition of irradiation 
does not noticeably increase the five-year re- 
sults above those of surger}’’ alone. How- 
ever, in the cases in which the carcinoma has 
already spread to the axillar}^ or the high 
thoracic lymph nodes, the five-year results are 
nearly doubled. The best method of proce- 
dure is considered to be a combination of rad- 
ical surgery, with a systematic irradiation of 
the entire anterior thorax, axilla, and neck on 
the diseased side. In the inoperable or recur- 
rent mammar}' cases, roentgen therapy pro- 
duces prolongation of life and alleviates the 
symptoms. 

J. E. Habbe, M.D. 


Our Experience with the Protracted Frac- 
tional Roentgen Treatment of Coutard. A. 
Kahlstorf and A. Zuppinger. Strahlenther- 
apie, 1930, XXXVIII, 199. 

Since April, 1929, the authors have treated 
52 cases of far advanced malignancies with 
the method of Coutard. A potential of 170 
K.V., filter of 0.45 mm. chrome iron, plus 1.0 
mm. copper, plus 1.0 mm. aluminum, giving 
a half value layer in copper of 1.113 mm., 
were used. The F.S.D. varied from 60 to 100 
cm., while the single dose amounted to about 
150 r; treatments were given daily over a 
period of from three to four weeks. The 
total doses applied were between 4,800 and 
7,200 r, as measured in air. 

All cases are discussed in detail, giving the 
essential parts of the history and the outcome. 
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Many pliotoi^raphs uf paticiilji accompany the 
article. In spite of the. fact tliat tite anlltors 
were (lealini^ with a«lvanccd cases, they were 
able to obtain temporary cures in nine cases. 
The reactions of the skin and of the mneosa 
followintj this type of treatment are entirely 
dififerent from those cnstomarily observed 
after single heavy doses. These reactions are 
described in detail and a number of photo- 
microjrrams .show the histolofjical characteris- 
tics. Since this method employs such high 
total doses, a very careful obsctwalion of the 
reactions is essential in order to prevent acute 
or latent injuries. In many cases, the regres- 
sion of the tumors started several d.ays 
after the beginning of the treatment. Cases 
with a recurrence did not respond to addi- 
tional treatment, as a rule. In such patients, 
it is better, provided the procedure can be 
carried out, to remove the remaining tumor by 
electrocoagulation. Wiien treating tumors 
w'ithin the mouth, great caution must be used 
in order to prevent bone necrosis. The re- 
moval of teeth after the treatment is not advis- 
able. Although it is impossible to report end- 
results obtained with this treatment method, 
the authors feel that it should be studied 
further in inoperable cases of neoplasms. 

Ernst A. Pohle, M.D., Ph.D. 


Radiation Therapy of Polycythemia Vera. 
George T. Pack and Lloyd F. Graver. Am. 
Jour. Med. Sci., November, 1930, CLXXX, 
609. 

Pol 3 xythemia may be functional (altitude, 
fright, dehydration, etc.) or essential (pol}^- 
cythemia vera). Potycythemia with spleno- 
megaly is the common type, and, in this, irradi- 
ation is the treatment par excellence. The dis- 
ease is due to overproduction of the red cells 
by the bone marrow, and failure of the cell- 
destroying mechanism of the bod)^ to keep 
pace with production. Polycythemia is a clini- 
cal analogue of myelogenous leukemia, and 
treatment should be directed to the radiosen- 
sitive marrow cells. Splenectomy is contra- 
indicated, and radiation is superior to chemi- 
cal agents. Since the locus of the disease is 
in the bone marrow, sufficient irradiation 
should be given to inhibit or depress but not 


to <lestroy erythro])oiosis. The dosage must 
l)e c.K.'icl, and will depend on the severity of 
the illness. Tlie treatment must be carefullv 
controlled by obseiwing the condition of the 
patient and the number of leukocytes. Both 
long and short bones may be treated, but par- 
ticularly the long bones; the head and the pel- 
vis should not be treated, to avoid alopecia and 
eflcct on the gonads. The irradiation prevents 
the formation of new erj'throcytes, and is not 
designed to destroy red cells already formed. 
'I'he suggestion has been made that stimulative 
doses should be applied to the spleen to in- 
crease cell destruction, but these authors ques- 
tion the value of this. Some interesting case 
reports are given in detail. 

W. W. Watkins, M.D. 


The Effect of Roentgen Rays on the Eye. 
W. Rohrschneider. Strahlentherapie, 1930, 
XXXVIII, 665. 

The author, who has done a considerable 
amount of experimental work of his own con- 
ceniing the effect of radiation on the eye, dis- 
cusses critically the literature on the subject. 
He summarizes our knowledge in a tabulation 
which gives the tolerance and injurious doses 
for the various parts of the e 3 'e, as compared 
with the epilation dose. It appears that the 
lens is most sensitive, since an epilation dose 
represents its tolerance. Conjunctiva and 
cornea tolerate from 20 to 30 per cent more 
than the so-called erythema dose. The margin 
of safety is greater for heavily filtered radia- 
tion. In conclusion, the author emphasizes 
that he does not wish to discourage the use 
of roentgen rays or radium in diseases of the 
eye, but merely wishes to draw attention to 
the fact that caution is necessary in prescrib- 
ing radiation therapy in opllthalmolog 3 ^ 

Ernst A. Pohle, M.D., Ph.D. 


Roentgen Treatment of H 5 iperthyroidisnL 
Wright Clarkson. Virginia Med. Monthly, 
November, 1930, LVII, 498. 

The mortality in surgical treatment of hy- 
perthyroidism has been reduced to 1 per cent 
in the hands of the best surgeons, but a meth- 
od which will give as good results as surgery 
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should be welcome. Reports in medical litera- 
ture indicate that irradiation is a worthy rival 
of surgery in treating hyperthyroidism. The 
very conservative report of Groover, Christie, 
Merritt, Coe, and McPeak on 305 patients 
showed more than 88 per cent cured, and only 
2.5 per cent unimproved. The author’s technic 
is high voltage, heavy filter, and short expo- 
sures at intervals of from ten days to three 
weeks. Care should be taken to include the 
thjTOUs in the radiation. The general care of 
the patient is important, with bed rest for 
acutely ill patients, removal of foci of infec- 
tion, and the treatments controlled by frequent 
basal metabolic tests. 

W. W. Watkins, M.D. 


Roentgen Therapy of Tabes. Curt Krem- 
ser. Strahlentherapie, 1930, XXXVIII, 719. 

Forty-four patients suffering from tabes 
were treated by roentgen rays. The technic 
is as follows: 180 K.V., 4 ma., 0.5 mm. Cu, 
23 or 30 cm. F.S.D., one-third E.D. per field. 
In the first group, two lateral fields and one 
posterior field over the spine were given. The 
total dose in the cord amounted to from 70 
to 90 per cent E.D. In the second group, two 
oblique fields, one to the left and one to the 
right of the spine, were applied, one-third E.D. 
per area. The third group received one field 
directly over the spine, one-third E.D. per 
treatment. In the fourth group, the technic 
of the second and third groups were combined. 
In 11 cases there was no effect at all upon the 
symptoms, particularl)*^ the pain. Four pa- 
tients were slightly improved, 20 showed a 
temporar}^ improvement, and only 9 obtained 
improvement over a longer period. In the 
opinion of the author, roentgen therapy may, 
therefore, be used as a symptomatic agent in 
tabes, but apparent!}' does not influence the 
pathological process. 

Ernst A. Pohle, M.D., Ph.D. 


The Effect of High Voltage Roentgen 
Radiation (200 K.V.) upon the Fertility and 
Motility of the Sperm of the Rabbit. Syd- 
ney A. Asdell and Stafford L. Warren. 


Am. Jour. Roentgenol, and Rad. Then, Jan- 
uary, 1931, XXV, 81. 

Twenty-two full grown female rabbits were 
used in these experiments. It has been found 
that ovulation in rabbits occurs about ten 
hours after copulation. For fertility studies, 
does were allowed to copulate with vasectom- 
ized bucks. One hour later these does were 
artificially inseminated with irradiated or con- 
trol spermatozoa. Sperm for artificial in- 
semination and for motility experiments was 
obtained by sacrificing a doe which had just 
copulated with one or more vigorous normal 
bucks. The abdomen was opened, the semen 
obtained and immediately divided into two 
equal portions and placed in two thin petri 
dishes, one portion being given large amounts 
of radiation consisting of all the wave lengths 
in unfiltered or filtered beams of radiation 
produced at from 100 to 200 kilovolts. Motil- 
ity studies of the sperm during these experi- 
ments gave no indication of any change result- 
ing from the irradiation. Two litters of ap- 
parently normal young were obtained by arti- 
ficial insemination with irradiated sperm. 

J. E. Habbe, M.D. 


SINUSES (DIAGNOSIS) 

Roentgen Examination of the Paranasal 
Sinuses and Mastoids. Amedee Granger. 
Jour. Am. Med. Assn., Nov. 1, 1930, XCV, 
1332. 

The author, from experimenting and after 
seven years’ practical experience, is convinced 
that roentgenograms made in other positions 
do not show the same constant and clear ana- 
tomic boundary landmarks for the sphenoids, 
ethmoids, and paranasal sinuses, as those 
made by his method described in 1923. For 
the examination of the mastoid regions, roent- 
genograms were made in the position recom- 
mended by Law, and in the position described 
b}’' the author in 1926. The Granger roent- 
genogram gave a more detailed view of the 
anatomy of the mastoid region and process, 
with fewer structures superimposed. It 
showed the different groups of cells, including 
the tip cells, much more distinctly; the supe- 
rior semicircular and internal auditory canals , 
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the sharp outline of the mastoid cortex; ami 
in this view the course of the external aufli- 
(ory canal is away from atid docs not overlie 
the shadow of the jnastoi<l cells. Lahyrin- 
thitis has been ilinpnosed in several instances, 
to he coulirmetl hy the usual otolnjiic tests. A 
jire-operalive diagnosis of tumor of the acous- 
tic nerve was ntade in two c.ise.s. Tn infants 
and children under six years of age, the Law 
jwsilion is the only one that catt be satisfac- 
torily employed. The author summarizes his 
obscrvatiojis on an intensive study of roent- 
genograms of children presented in 1929. 

C. G. SUTIIKKI.AND, M.D. 


Osteoma of the Frontal Sinus. R. O. 
Leavenworth. Laryngoscope, December, 
1930, XL. 885. 

The literature up to 1926 shows 117 re- 
ported cases of osteomas of the frontal .sinus. 
The tumors are most often encapsulated with 
a pedicle, but a few are ordinary exostoses. 
Numerous cases arc on record in which the 
pedicle lias become detached, causing what is 
termed a "dead osteoma.” Occasionally there 
is an associated mucocele, and frequently a 
complicating acute frontal sinusitis. Osteomas 
are essentially benign and usually' slow-grow- 
ing. although they may increase their rate of 
growth and develop in a matter of weeks 
more than they did in the several previous 
years. The serious aspects are produced by 
pressure and encroachment into the cranial 
cavity and the orbit, as well as the frequent 
complicating acute frontal sinusitis. The diag- 
nosis is, of course, by the X-ray. 

A case is reported, diagnosed by the X-ray, 
of the exostosis type. The patient was oper- 
ated on for relief of the frontal sinusitis, but 
the osteoma was not disturbed. The author 
has followed the case for seven years, and the 
growth of the osteoma has been only one- 
fourth of an inch. The patient is now syrap- 
tom-free and has been so since the operation 
for the acute frontal sinusitis. The author 
does not think the removal of osteomas is 
usually indicated, as it is difficult to make a 
couple removal because of frequent origin in 
the ethmoid cells, and there are many reported 
cases showing a recurrence with a faster 
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growlh-rale after partial removal. There is 
furllicr danger in operating because extensive 
exposure of the dura may be necessary'. If 
there arc very serious symptoms from pres- 
.sure and extension of the growth, extirpation 
of the osteoma should be attempted, and tiw 
prognosis with present surgical methods is 
good. 

H. Rrm.siLC, Jr., M.D 


Chronic Antrum Disease. L. E. Patrick. 
Northwest Med., July, 1930, XXIX, 307. 

Antrum puncture with a trocar, and wash- 
ing, is (he least reliable procedure in making a 
cli.agnosis of chronic infection, unless a micro- 
scopic examination of the fluid is made. In 
acute infections it is quite valuable. In chron- 
ic disease, puncture, with cytological examina- 
tion as described by’ Scwall, is of value. The 
roentgen ray’ is the most important single fac- 
tor in determining tlic pathology present, but, 
taken alone, is often misleading. Lipiodol as 
a contrast medium has not been very' success- 
ful in the author’s hands. 

\V, W. Watkins, M.D. 


The Interpretation of Sinus Roentgeno- 
grams. G. W. Grier. Am. Jour. Roent- 
genol. and Rad. Ther,, July, 1930, XXIV, 
21 . 

The author emphasizes the value of stereo- 
scopic postero-anterior views taken at three 
angles and supplemented by supero-inferior. 
lateral, and Granger projections. 

Sinus pathology being dependent upon 
variations in the normal transparency, these 
densities have been classified as local and 
general. Localized areas of density may be 
produced by’ osteoma, fibroma, poly’p, muco- 
cele or cyst, hyperplasia of lining mucous 
membrane, or malignant newgrowth. Os- 
teomata and fibromata are not as a rule dis- 
tinguishable. Poly’pi, mucoceles, and cy’sts 
are likewise difficult to differentiate, but 
here the rhinoscopic findings should assist. 
The fuzzy or clean-cut appearance of the 
inner margin of a thickened lining mem- 
brane may’ aid in determining active or la- 
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tent sinus disease. Post-operative cases, es- 
pecially antra, often show residual opacities. 
The only roentgen sign strongly suggestive 
of malignancy is erosion of bone in the 
vicinity of the tumor. Generalized densities 
of one or more sinuses, if pronounced, are 
usually due to empyema, extensive poly- 
posis, or newgrowth. In differentiating the 
first two conditions, if there is ethmoid in- 
volvement a widening of the ethmoid re- 
gions is suggestive of polyposis. 

The author has very rarely been able to 
demonstrate fluid levels in any of the si- 
nuses. Slight uniform densities of the si- 
nuses are observed in congestion of mucous 
membrane, old thickening of membrane of 
slight degree, post-operative cases, suppura- 
tive sinusitis where the pus is well drained 
out, and chronic hyperplastic sinusitis. Dif- 
ferentiation in such cases is quite impossible 
by the X-ray alone, but usually may be ac- 
curately made if the history is correlated 
with the rhinoscopic and roentgenologic 
findings. 

J. E. Habbe, M.D. 


SINUSES (THERAPY) 

The Diagnosis and Treatment of Inflam- 
mation of the Maxillary Antrum. Perry G. 
Goldsmith. Canadian Med. Assn. Jour., 
October, 1930, XXIII, 512. 

In the great majority of instances the 
mucosal inflammation of the maxillaiy an- 
trum is caused by acute rhinitis. It is also as- 
sociated with external violence, operations, 
abscessed teeth, infection of ethmoids and 
frontals, septal deflection, and enlarged tur- 
binates as causative factors. 

The symptoms of acute antral inflammation 
are excessive purulent nasal discharge, pain in 
the face (increased on leaning forward), and 
some tenderness in the canine fossa. Addi- 
tional diagnostic agents are transillumination 
and diagnostic puncture. The X-ray is not 
needed in the acute cases. The author places 
great reliance on transillumination. Puncture 
of the antrum is valuable in the acute cases. 


but not so valuable in the chronic cases, where 
secretion does not always form the main path- 
ologic process. 

The treatment of the acute condition de- 
pends on its degree. In such cases irrigation 
should be employed until the secretion becomes 
more gelatinous, or changes into a lemon- 
colored mucoid mass. If, however, after some 
weeks, the nasal or post-nasal discharge still 
persists, improved facilities for drainage and 
ventilation should be secured. This is accom- 
plished by enlarging the drainage opening, fol- 
lowed by continued irrigation, and the instil- 
lation of neo-silvol or zinc sulphate, or even by 
ionization, which may be helpful. 

The symptoms of chronic antral inflamma- 
tion consist of chronic discharge, which may 
be thin and scanty, and of varying degrees of 
nasal obstruction, due to enlargement of the 
turbinate mucosa. The patient has frequent 
head colds, and sneezes. 

The pathologic process is of a deeper char- 
acter than in the acute condition. The deeper 
structures of the antral mucous membrane are 
attacked. Cysts are more common. Irregular 
edematous masses and diffuse hypertrophies 
are frequent. 

The diagnostic measures used in the chronic 
condition are much the same as in the acute, 
with the addition of the X-ray. The informa- 
tion required from the X-ray examination per- 
tains more to the character of the mucous 
membrane. This information is obtained bet- 
ter if the antrum is injected with lipiodol and 
olive oil (1-3), or bismuth in paroline. 

The treatment of the chronic condition con- 
sists in attention to the general health, such 
as change to a warmer climate, and the secur- 
ing of better nasal ventilation and drainage. 
These measures may involve straightening of 
a deflected septum or removal of the anterior 
end of the middle turbinate. If this does not 
suffice, increased drainage may be secured b) 
enlarging the exploratory opening and re 
peated irrigation. If irrigation and ventilation 
do not effect a cure, the infected antral mucous 
membrane should be removed entirely throug i 
an opening made under the lip through tie 
canine fossa. 

L. J. Carter, M.D. 
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The Rational Svirgical Treatment of 
Chronic Antral Disease. John G. Hunt. 
Canadian Med. Assn. Jour., September, 1930, 
XXIII, 386. 

Operation.'^ fur chruiho maxillary sinusitis 
are now almost as cimimon as those for 
chronic tonsillitis, thanks to tite simplifica- 
tion of the diagnosis by the radiologist. 
Witli tlie advent of iodized oil, preliminary 
to radiography of the antra, it is now pos- 
sible to tell at a glance, not only if the sinus 
is diseased, but also to say with a consider- 
able degree of accuracy the type and degree 
of pathological change present in the lining 
mucosa, whether fdjrous, polypoid, or puru- 
lent. This point is illustrated by five e.xccl- 
lent rcj)roductions of radiographs. Chronic 
maxillary sinusitis plays a large part as a 
causative factor in “chronic catarrh,’’ 
chronic eye, car, and pulmonary conditions, 
chronic headache, neurasthenia, and arthri- 
tis. 

The indications for treatment arc deter- 
mined by the type of patholog)- present. 
The three types of treatment employed arc 
the intra-nasal, the naso-antral, and the ex- 
tra-nasal methods. 

The intra-nasal method is based on the 
nasal obstruction theory as the cause of 
maxillary sinusitis, but fails usually because 
it ignores the local focus in the antrum. 

The naso-antral method has the largest 
following. It consists in making a drainage 
opening from the lowest part of the antrum 
into the nasal cavity. It is of value only 
when free pus is present, and then often 
fails. If polypi are present the use of this 
method is indefensible. 

The advocates of the extra-nasal method 
regard nasal obstruction and high antrum 
opening as quite irrelevant factors. They 
feel that, provided the nasal or remote symp- 
toms are such as to demand operative in- 
terference, and the X-ray shows consider- 
able increase in the mucosal density, the ra- 
tional procedure is the complete extirpation 
of the infected mucosa. To do this it is nec- 
essary to have access to all parts of the an- 
tral cavity. Adequate approach through the 
nose being impossible, the simple expedient 


of tcmjiorarily elevating the buccal mucous 
membrane and removing enough of the e.x- 
(crnal bony antral wall was adopted. 

The modern surgeon does not do the rad- 
ical operation of complete ablation of the 
antral cavity, as advised by Caldwell and 
Luc, the pioneers of this operation. Only 
.sufficient bone is removed to permit the ex- 
ci.sion of all diseased tissues, and a flap of 
nasal mucosa is turned into the cavity to 
provide a nucleus for the subsequent epi- 
thclialization. This method gives gratify- 
ing clinical results. It should not be used 
during an acute exacerbation of the infec- 
tion. 

L. J. Carter, M.D. 


SKIN (THERAPY) 

The Action of Roentgen and Ultra-violet 
Rays on the Reticulohystiocytic System of 
the Skin. Pietro G. Castellino. Archivio di 
Radiologia, July-October, 1930, VI, 681, 
The author irradiated the backs of rabbits, 
with single vatying doses of roentgen and 
ultra-violet rays, injected a vital stain 
(trypan -blue), and examined specimens from 
the fields irradiated at vatying intervals. He 
found, histologically, a difference in effect, due, 
probably, to the difference in quality (pene- 
trability) of these tu’o types of radiation and 
the doses used. 

E. T. Leddy, M.D. 


The Need of More Conservative Roent- 
gen Dosage in Skin Disease. W. F. Spiller. 
Texas St. Jour. Med., December, 1930, 
XXVI, 582. 

The author discusses some unfortunate re- 
sults often seen following radiation of the 
skin, and believes the remedy is in the more 
careful and conservative use of the X-ray. In 
beni^ conditions, he follows the MacKee 
technic of fractional skin doses. In malignant 
skin lesions he is opposed to massive doses, 
and thinks it is better to give second doses than 
to over-treat. He thinks that an accurate diag- 
nosis should precede the use of the X-ray, that 
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the least amount of X-ray necessary for a 
good result should be used, that if a case does 
not respond well to X-rays some other method 
should be substituted, and that it is better not 
to use X-rays at all than to produce a radio- 
dermatitis. 

W. W. Watkins, M.D. 


Multiple X-ray Carcinomas Following 
Psoriasis; Case Report and Comment. 
Herman Goodman and Charles W. Price. 
Arch. Phys. Ther., X-ray, Radium. May, 
1930, XI, 209. 

This is a case report in which an examina- 
tion revealed t 3 ?pical psoriatic patches over the 
extensor surfaces of the extremities and on 
the back. In addition, there was a radioder- 
matitis of the psoriatic regions of the arms 
and legs (120 square inches of radioderma- 
titis). Pathologic study from a section of an 
ulcer of the dermatitis showed it to be prickle- 
cell epithelioma. The psoriatic lesions devel- 
oped 28 years ago. Six years ago the lesions 
were cleared up by twelve X-ray exposures. 
Jhortl}’’, the lesions reappeared and the patient 
•eceived further X-ray exposures every 7 to 14 
lays for over a year. The disease became 
A'orse and ulcerated si.x months ago. 

Arthur Alexander reported 18 cases of car- 
cinoma on the basis of pre-existing psoriasis, 
lias arsenical carcinomas, and 7 as pure pso- 
riasis carcinoma. This would indicate a fea- 
ture of unrest in a psoriatic skin. MacKee 
has said that if psoriasis does not clear up 
after three treatments of one-fourth skin unit 
per week, that some other treatment should be 
instituted. From the authors’ preliminar}'^ 
work it seems that an over-radiated skin can 
be detected early by filtered ultra-violet light. 

Herman Goodman, M.D. 

SKULL (DIAGNOSIS) 

The Technic of Encephalography. Carl D. 
Camp and R. W. Waggoner. Arch. Neurol, 
and Psychiat., January, 1931, XXV, 128. 

The authors state that there are two pro- 
found objections to encephalography: First, 
the severe reaction which the patient experi- 


ences during and after the injection of air; 
second, the danger of this procedure in cases 
with increased intracranial pressure. To over- 
come part of this unfavorable reaction which 
is dependent, to some extent, upon the amount 
the patient is moved, they describe a new chair 
which permits the patient to occupy the hori- 
zontal position during the puncture. The chair 
may also be so adjusted as to allow the patient 
to rest in the vertical position. It is described 
in detail, as is also a combination tube-stand 
and Bucky diaphragm. 

C. G. Dyke, M.D. 


Calcification of the Cerebral Falx. Gio- 
vanni Balestra, Archivio di Radiologia, 
July-October, 1930, VI, 731. 

The author reports two cases showing, re- 
spectively, a large isolated area of ossification 
and multiple calcifications of the falx. He 
gives points of differentiation between the 
roentgenologic findings in ossification (osteo- 
mas) and granular calcification. He empha- 
sizes the importance that granular calcifica- 
tions have in regard to isolated osteomas, 
especially if they are not limited to the falx. 

E. T. Leddy, M.D. 


Intracranial Calcification, with Particular 
Reference to that Occurring in the Gliomas. 
Cyril B. Courville and Leo J. Adelstein. 
Arch. Surg., November, 1930, XXI, 801. 

The literature in regard to intracranial cal- 
cification of various kinds is quite well cov- 
ered, and it is shown that calcareous deposits 
may be found in practically every type of pri- 
marj’- intracranial new growth, with the excep- 
tion of the craniopharyngeal cysts. It is prob- 
ably most common in the gliomas. This calci- 
fication is of considerable value in the roent- 
genographic examination of the skull, as the 
distribution of the calcareous material is usual- 
ly evenl 3 '^ spread throughout the tumor tissue 
and gives some conception as to its size and 
relationship. There may be such a small 
amount of calcification present that it is not 
siwvn on the roentgenogram. Roentgen ex- 
amination usually reveals an associated thin- 
ning of the skull over the tumor, indicating a 
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loc:i!. latlu'r than a j^nu-ral, increase- in fn-cs- 
snro. 

Twelve cases are repnrlcel. Of the ten 
Rnnvths verified histnloj^ically, five proved to 
he nenrofilia-lilastoinas. tltree were astrocyto- 
mas, one was an ependymal fjlioina, and one. 
an unclassified .t,dic)ina, apparently a ccrehral 
niedullo-hlastoma. 

Mowakd P. Doun, M.D. 


Congenital Cerebral Cj'sts of the Cavum 
Septi PcUucidi (Fifth Ventricle) and Ca~ 
vum Ver<^oe (Sixth Ventricle) ; Diagnosis 
and Treatment. Walter E. Dandy. Arch. 
Neurol, and Psychiat., January, 1931, XXV, 
44. 

The author calls attention to the anatomical 
relations of these two structures, and reports 
two cases in wliich the cavuiii septi pcUucidi 
and caviiiii verg<c were marked!}’ dilated with 
fluid. This was proved by operation. He 
states -that separation of the anterior horn and 
body of the lateral ventricles, as seen in the 
ventriculogram, is patliognomonic of the con- 
dition. Reproductions of the ventriculograms 
of these cases accompany the article. 

C. G. Dyke, M.D. 


Traumatic Pneumocephalus. S. W. Miller, 
R. N, Klemmer, and P. O. Snoke. Jour. 
Am. Med. Assn., Jan. 17, 1931, XCVI, 172. 

One case is reported because of the great 
damage sustained by the cerebrum, with at 
least tempoi’ar}^ infection, the associated intro- 
duction of air into the ventricles, operation, 
and complete recover}^ 

In 1926, Dandy reported three cases of in- 
tracranial pneumatocele and, in reviewing the 
literature, found twenty-five other cases. Of 
these twenty-eight patients, eight definitely had 
air in the ventricles. In several others there 
was considerable doubt as to the location of 
the air. Observers, in explaining the mechan- 
ics of the introduction of intraventricular air, 
presupposed valve action, permitting egress of 
fluid and ingress of air. Dandy believes an 
additional factor, such as sneezing, coughing, 
straining, or even swallowing, is necessary to 


force the air from a sinus tiii'ougli rents in 
the bone and dura into the brain proper. 

The important instructive features of the 
ca.se were: (1) Increasing^ headache, in a pa- 
tient with fracture of the skull, .should call 
for roenlgenographic re-examination ; (2) pa- 
tients willi fracture of the skull involving a 
sinus should be instructed never to blow the 
nose; (3) cerebrospinal fistula usually de- 
mands operative intervention; (4) the roent- 
genogram is diagnostic. 

CirARLES G. SUTIIEKLAND, M.D. 


Hypophyseal Lacunar Dysostosis. Mario 
Santoro. Archivio di Radiologia, July-Octo- 
ber, 1930, VI, 713. 

The author describes the case of a boy who 
had diabetes insipidus. On roentgen exam- 
ination of the sella turcica, he found a lesion 
(illustrated in the article) in the cranial bones 
and similar ones in the ribs, pelvic bones, left 
humerus, and both femurs. They were at 
first thought to be due to faulty calcium metab- 
olism secondary to the pituitary lesion, but 
further examination demonstrated active pul- 
monary tuberculosis, which tlie author re- 
gards as the most probable cause of the bone 
changes. 

E. T. Leddy, M.D, 


SPINE (DIAGNOSIS) 

Roentgenologic Findings in a Series of 
Seventy-two Cases of Traumatic Myelitis 
Due to Fracture of the Spine. E. S. Gurd- 
jian. Am. Jour. Roentgenol, and Rad. Then, 
January, 1931, XXV, 65. 

Although at times very difficult to obtain, 
the author believes that roentgenograms of all 
cases of acute spine fractures should be made 
before any operative procedure is considered. 
It is important to have good lateral films, be- 
ing particularly careful, when studying the 
cervical region, to include the seventh cervical 
and first dorsal vertebrae. The majority of 
the cases described had injur}'- at the lower 
cervical, lower dorsal, and upper lumbar levels. 
Compression fracture of the cervical vertebrae 
is not infrequent, and several instances of this 
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type are described.,- Longitudinal fracture 
through the bodies of the vertebrae is a possi- 
bility and can be diagnosed from the roent- 
genogram. The involvement of the spinal cord 
in fractures of the spine may be either direct 
or indirect. In the series presented, cen- 
tral softening and hematomyelia were found 
most frequently in fractures in the cervical 
region. Edema of the cord after injurj^ is a 
definite pathologic entity, and is probably re- 
sponsible for excessive destruction of cord 
substance. The author concludes that it 
would, however, be a grave mistake to depend 
upon roentgen examinations alone. 

J. E. Habbe, M.D. 


Double Isolated Compression Fracture of 
the Spine. Chester C. Schneider. Jour. 
Bone and Joint Surg., July, 1930, XII, 595. 

The author states that there' have been only 
twelve reported cases of multiple compression 
fracture. He adds three more cases which 
have followed serious accident, and in all of 
these the involvement is in the thoracic 
column. 

Paul C. Hodges, M.D. 


Disabling Back Pain; Differential Diag- 
nosis and Treatment. Robert McE. Schauf- 
fler. Jour. Am. Med. Assn., Dec. 6, 1930, 
XCV, 1717. 

In considering disabling back pain one must 
be sure there is no gross lesion, such as a 
compression fracture of a vertebra or a frac- 
ture of the transverse or spinous processes, 
destructive bone lesion, such as tuberculosis 
or cancer, or root pain from locomotor ataxia, 
tumor, or other lesion of the spinal cord. Re- 
flex pain, due to disease or displacement of 
some viscus, malingering, or a ps3’choneurosis 
must be ruled out. Good roentgenograms, 
both antero-posterio and lateral, will give defi- 
nite information. Asymmetrv of the spine 
alone is seldom the cause of pain. An increase 
of the lumbosacral angle might cause chronic 
strain and pain. Occasional cases of true 
spondylolisthesis are revealed. The displace- 
ment is usually between the fifth lumbar ver- 


tebra and the sacrum, or it may be between the 
fourth and fifth lumbar vertebrae. It must be 
apparent in the lateral roentgenogram to jus- 
tify the diagnosis. Congenital malformations 
of the spine may be puzzling as to whether or 
not they are the cause of the back pain. Mis- 
shapen vertebrae usually lead to deformity 
early in life, the patient having an abnormal 
curve of the spine for years. Spina bifida 
occulta is seldom a cause of back pain. Com- 
plete sacralization of the fifth lumbar trans- 
verse processes rarely causes symptoms. Uni- 
lateral sacralization of the fifth lumbar trans- 
verse process is more likely to cause pain be- 
cause of the unbalance of the spine. Impaction 
of the transverse process of the fifth lumbar 
vertebra is seldom a cause of pain. In middle 
aged or old persons, the roentgenogram often 
shows hypertrophic arthritis, with rims or 
spurs in the more advanced cases. One has 
quite a problem to decide whether or not these 
changes are the cause of pain. 

Comparative data in different series of pa- 
tients, giving the numbers in which the roent- 
genographic findings were positive and diag- 
nostic, and in which they showed lesions con- 
sidered only coincident, are instructive. When 
there is doubt as to the interpretation, the 
spine should be immobilized and new films 
should be made after a two months’ interval. 
The necessity for correlation of a carefully 
elicited history and comprehensive observa- 
tion with the roentgenographic findings is 
stressed. 

Treatment is reviewed in all its phases. If 
other conditions improve but the low back 
pains remain at the end of six months, hyster- 
ectomy in women, and mobilization of the 
cecum in both sexes, is indicated. 

Charles G. Sutherland, M.D. 


Spondylolisthesis. Henry W. Meyerding 
Jour. Bone and Joint Surg., January, 1931, 
XIII, 39. 

The author summarizes the findings in 121 
cases of spondylolisthesis seen at the Maj'O 
Clinic in the last twelve years. Trauma \yas 
a factor in 40 per cent of the cases in which 
two-thirds were males. Roentgenograms are 
considered essential aids in making a diagno- 
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sis. It is praclicany never po.ssiblc to reduce 
tlie deformity evcit when it has been causcti 
by recent injury, but the symptoms arc re- 
lieved by immobilization either by means of 
belts or by suri^ical fusion of the lower lumbar 
vertebrai and the sacrum. 

Pauj. C. I-IoDons, i\r.D. 


The Roentgenogram of Spondylitis Ty- 
phosa. Julian Arendt. Rdntgenpraxis, Dec. 
1930, ir, 1080. 

The spondylitis which follows typhoid is a 
rather rare disease, only about one hundred 
cases having been published in the literature. 
The roentgenologic appearance is dependent 
on the severity of the lesion and may easily 
be mistaken for tuberculosis of the spine. 
Changes in the intervertebral discs and areas 
of destruction in the vertebra; are commonly 
seen in a "typhoid spine.” Abscesses are not 
present around the area of infection, the local- 
ization usually being in the lumbar spine. 

H. W. Hefke, M.D. 


THYMUS (DIAGNOSIS) 

Roentgenology of the Thymus in Infancy 
and Differential Diagnoses of Enlarged 
Thymus and its Treatment. Henry K. Pan- 
coast. Am. Jour. Med. Sci., December, 1930, 
CLXXX, 745. 

This is a verj'^ comprehensive article in 
which the stand is taken that the size of the 
gland is not the important factor but the thy- 
mic menace in infants is largely a matter of 
tracheal stenosis, aided by relaxation of the 
soft tissues of the upper respirator}'^ tract. 
The roentgenologic evidences of thymic en- 
largement are often erroneous, the only re- 
liable sign of an enlarged or dangerous gland 
being the buckling of the trachea at the tho- 
racic inlet as it passes over the apex of the 
gland. This is shown only in a lateral view of 
the chest, and in the lateral deviation of the 
trachea in the sagittal view. Unusual width 
of the shadow is of no particular significance. 

Accurate studies of the chest and upper re- 
spiratory tract of infants and young children 


must be b.nscd on two important factors, name- 
ly, a uniform and comprehensive technic ca- 
pable of being reproduced in cveiy instance, 
and in normal standards for different ages. 
The technic is described in detail for the tak- 
ing of films in the erect and horizontal posi- 
tions, in both sagittal and lateral views. It is 
essential to examine all thymic suspects in two 
phases of respiration, if any comparative 
measurements are to be made. Differential 
diagnosis is important, and this must not be 
overlooked just because an enlarged thymic 
shadow is found. The following conditions 
have been found in patients suspected of hav- 
ing th}nnic symptoms: foreign bodies, retro- 
pharyngeal abscess, tracheal and lar^mgeal 
stenosis, adenoids, asthma, whooping cough, 
meningitis, congenital heart conditions, con- 
genital atelectasis, collapse of soft tissues, and 
recurrent larjmgeal paralysis. 

In the treatment of the gland by irradiation, 
wc are dealing with a lymphatic structure 
which is extremely susceptible to irradiation, 
and only sufficient dose should be given to re- 
duce the gland to a safe size. In very early 
infancy from one-tenth to one-fourth of a mild 
eiythema dose should be given, at 130 K.V., 
5 mm. aluminum, nine-inch skin distance, with 
a slightly larger dose for older children. 

W. W. Watkins, M.D. 


Roentgen Diagnosis and Treatment of 
Enlargement of the Thymus. Eugene P. 
Pendergrass. Pennsylvania Med. Jour., 
September, 1930, XXXIII, 860. 

There are certain definite and well founded 
facts concerning the thymus which are not 
sufficiently well known and which deserve con- 
sideration. The author concurs in the views 
of Jackson that thymic menace is largely one 
of tracheal compression. Any roentgenologic 
technic undertaken in the study of the thymus 
must include the upper respiratory tract, and 
also a preliminar}' fluoroscopic study in essen- 
tially the same positions as the roentgeno- 
graphic views. Sagittal views are made on 
a low table, with the infant prone upon the 
cassette. The tube distance is 38 inches and 
directly over the suprasternal notch. One at- 
tendant holds the lower extremities and hips ; 
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another holds the upper extremities above the 
head, which must be exactly straight, without 
the slightest rotation to either side and mid- 
way between flexion and extension. Expo- 
sures can be made in 1/20 sec. and 100 ma. 
or faster if desired. One exposure is made 
during expiration and one during inspiration, 
the child being made to cr}'^ for the sake of 
deeper inspirator}* effort. An exact lateral 
view is also required, the arms being held 
downward and back, the shoulders throrvn as 
far fonvard as possible. Use twice the ex- 
posure above mentioned, also during expira- 
tion and inspiration. 

As a result of some experimental work, the 
author concludes that exposures should also 
be made in the erect position, an adaptable 
chair having been devised for this purpose. 

In considering radiation therapy of the 
thymus, it is recalled that the gland is ex- 
tremely susceptible to radiation, symptoms of 
enlarged thymus sometimes disappearing 
after an ordinar}* X-ray examination. Another 
important observation, not alwa3's remem- 
bered, is that the gland can regenerate in from 
five to ten days. Conservative treatment is 
advocated, giving from to ki of an er}*the- 
ma dose over the thymic region, and not re- 
peating unless the symptoms either do not dis- 
appear or return. An interr^al of ten days is 
allowed between treatments and rarely are 
more than four treatments required. The fac- 
tors employed are: 130 K.V., S ma.. 10 in. 
distance. 4 X 4 in. portal, 5 mm. A1 filter, 
3 to 4 min. time. Roentgen therapy is almost 
a specific for enlarged thymus, and if the 
symptoms do not disappear after several treat- 
ments. search should be made for some other 
cause. 

Y'. W. Watkixs, itl.D. 


Thymus. Douglas D. Martin. Southern 
Med. Jour., July, 1930, XXIII, 625. 

The size of the thymus has no relation to 
the severity of symptoms. The thymus is va- 
riable in size, not only in different types of in- 
fants, but in the same infant at different 
times. There is a temporaiy’^ enlargement of 
the thymus due to intercurrent diseases. The 
size of the thymic shadow varies with inspi- 


ration and expiration. This author believes 
that we rarely see cases which require X-ray 
treatment, and the presence of respiratory stri- 
dor, Avith enlarged thymic shadow, is not suf- 
ficient indication for X-ray treatment, without 
further clinical study. 

W. W. Watkins, M.D. 


TUBERCULOSIS (DIAGNOSIS) 

The Clinical Picture of Calcification of the 
Mesenteric Glands, Hans Rothmann. Med. 
Klinik, Oct. 24, 1930, XXVI, 1596. 

In some cases admitted on account of kid- 
ney and stomach symptoms, a calcification of 
the mesenteric glands could be demonstrated 
as the cause of the symptoms. All cases 
showed allerg}'^ towards milk and a positive 
skin reaction with bovine tuberculin. The 
roentgen examination showed calcification of 
the mesenteric glands. These findings led to 
a diagnosis of an old infection of the mesen- 
teric glands with bovine tuberculosis. 

H. W. Hefke, M.D. 


Clinical and Radiologic Observations on 
Tuberculous Lobitis. Pietro C. Malugani. 
Archivio di Radiologia, July-October, 1930, 
VI, 763. 

The author reports eight cases of tuber- 
culous lobitis involving the right upper lobe 
and two involving the left upper lobe. This 
type of pulmonar}'' tuberculosis is easily rec- 
ognizable b}r (1) the opacity of the whole 
lobe, and (2) the sharpness of its outline, 
Avhich follows the course of the line of the 
fissure. 

E. T. Leddy, M.D. 


Important Factors in the Study of Child- 
hood Tuberculosis. Stuart Pritchard. Jour- 
nal-Lancet, Sept. 1, 1930, L, 421. 

This article is devoted chiefly to a discus- 
sion of the importance of contact and the use 
of tuberculin. Prevention of the disease is 
augmented by the tuberculin test, repeated 
physical examination, and X-ray studies. The 
X-ray is in reality internal inspection and a 
necessary part of a complete physical exanii 
nation. Calcification is an excellent sign that 
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(lie I'hiid has at oiu’ tiine oyt rcnnu' al least a 
pait (if Ills im'cctidii. lint it is not always evi- 
dence of inactivity. All cliildun reacting to 
tnln’iculin slunild have .'•erial X-ray cNainina- 
tidiis in order to antici|iale developinf^ Icsion.s. 

W. W. Waikin-v, M.]). 

Radiographic Aspects of Larjnigcnl Tu- 
berculosis, Lorenzo Feci and Luigi Pictran- 
toni. La Radiologia Mcdica, August, 1930, 
XVII, 987, 

llie conclnsions drawn by the author are as 
follows : 

(1) The lateral |tidiec(lons give a clear 
image of the laryngo-tracheal tube. 

(2) In non-laryngeal tuhercnlo.sis. the 
larynx pre.«ents early ossification or dissemi- 
nated zones of calcification. 

(3) Kadiologically. tuberculosis of the 
larynx prc.scnts: (a ) zones of irregular rare- 
factions of granular or amorphous character 
and hlurrcd contours in cases of cartilage de- 
struction; (b) in chronic processes there arc 
definite opacities which obsctirc the normal 
structure of the trachea. 

(4) There is no definite radiological pic- 
ture w'hich radiologists may use to diagnose 
the type of patholog}' involving the larynx. 
The only information which can be obtained 
is the extent and the shape of the lesion. 

(5) Radiological control in tuberculosis of 
the larynx has A'ery little value wdicn compared 
to laiyrngoscopic examination. 

L. Marinelli. 


Differential Diagnosis of Pulmonary Tu- 
berculosis, Lung Abscess, and Bronchiecta- 
sis. F. McNamara. Jour. Iowa St. Med. 
Soc., September, 1930, XX, 421. 

In making such a diagnosis, w^e utilize the 
facts derived from a systematic clinical his- 
torj'^, a complete phj'sical examination, sup- 
plemented by properly directed X-ray and 
bronchoscopic studies, and by adequate lab- 
oratory tests. Too often a history is careless- 
ly taken, a perfunctory physical examination 
made, laboratory tests neglected, or physicians 
seem to think it is the X-ray machine rather 
than the trained radiologist that makes the 


diagnosis I'roin pliisical findings alone, it is 
highly improb.'ilile that an exact diagnosis can 
be made, and the olhei diagnostic aids must 
be deiK iided u])on. The X-ray is of the great- 
e.si value, and no diagnosis of lung disease is 
complete unle.ss cliecked by tlie X-ray e.xami- 
nation. Tlie long controversy as to whether 
the X-ray or the clinical findings are the more 
cc-rtnin. ha.s no place to-day : a diagnosis is 
made on all the evidence olitainalile The X- 
ray will show' the location of tlie lesion, 
whether it is unilocular or muililocular, 
whether there is cavit}' formation, with fluid 
or air, whether tuberculosis alone i^ present, 
or whether it is co-cxistent wdth another in- 
fection. In ruling out a bronchiectasis, the 
use of iodized oil may be necessary. 

\\’. W. Watkins, M.D. 


The Differential Diagnosis of the First 
Stages of Tuberculosis. Hans Steininger. 
Rontgenpraxis, Dec. 15, 1930, II, 1105. 

Since Assmann and Redecker described the 
so-called infraclavicular infiltrate, cases have 
been described which show'ed a round, homo- 
geneous shadow, especially in the infraclavicu- 
lar region, as the first manifestation of a lung 
tuberculosis. The clinical findings are often 
uncertain and tubercle bacilli cannot always 
be demonstrated. It would be wrong to al- 
ways call such infiltrations tuberculosis, as 
bronchopneumonias and grippe may produce 
the same picture. These difficulties are showm 
on repeated X-ray examinations. 

The author concludes that it would be er- 
roneous to diagnose a tuberculosis from such 
findings, in the face of uncertain clinical 
symptoms. 

H. W. Hefke, M.D. 


The Significance of Advanced Tubercu- 
lous Infection of School Children. Eugene 
L. Opie. Jour. Am. Med. Assn., Oct. 18, 
1930, XCV, 1151. 

Within the past five years, extensive stud- 
ies have demonstrated the widespread occur- 
rence of grave tuberculous lesions in the lungs 
of children w^ho do not seem to be sick, and, in 
many instances, are well nourished and appar- 
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ently in robust health. These children do not 
have the symptoms or physical signs usually 
associated with pulmonar)'^ tuberculosis. Tu- 
berculous infection is discovered by the tu- 
berculin test, and roentgenologic examination 
furnishes a measure of its severity by reveal- 
ing the extent and character of the lesions. 
These studies have shown that the transition 
from latent to clinically manifest disease is 
often defined with much difficulty, and that 
some latent lesions are more extensive than 
those accompanied by symptoms and physical 
signs. A survey undertaken to discover tu- 
berculosis in children of the public schools and 
the data from this are reviewed and discussed. 

Routine roentgenologic methods are insuf- 
ficient. Roentgenologic examination applied 
to the recognition of latent or clinically mani- 
fest lesions in children well enough to attend 
school requires methods specially adapted to 
examination of the chest, and the interpreta- 
tion of films demands experience, together 
with intimate knowledge <jf the nature and 
clinical course of the disease. The application 
of roentgenologic methods to the examination 
of school children is costly. 

In the search for tuberculous infection, two 
proceedings are available : ( 1 ) Examination 
by tuberculin tests and roentgenologic exami- 
nation of all children known to be exposed to 
open tuberculosis; this method would be ef- 
fective in proportion to the success of tubercu- 
losis registration; (2) roentgenologic exami- 
nation of school children who react to tuber- 
culin, precedence being given to groups of 
children, such as adolescent girls and negro 
children, among whom the disease is known to 
be unusually frequent. 

C. G. Sutherland, M.D. 


Tuberculosis of the Intestine: Its Differ- 
ential Diagnosis. J. Arnold Bargen. Minne- 
sota Med., July, 1930, XIII, 457. 

There are two main types of tuberculosis 
of the intestine, namely, the ulcerative and 
the hypertrophic. The hypertrophic types 
must be distinguished from malignancy, ac- 
tinom\ cosis, anfl non-tuberculous pyogenic 
granuloma. The roentgenogram shows a fill- 
ing defect, not unlike' that of a malignant 


lesion, but usually larger. The ulcerative must 
be distinguished from chronic ulcerative coli- 
tis, amoebic ulceration, diverticulitis, polypo- 
sis, and malignant disease. The typical X-ray 
appearance is deformity in the cecum and 
ascending colon. There is not the immense 
thickening of the wall common in chronic 
colitis, and a tendency to persistence of haus- 
tra. Writhing and rapid filling and emptying 
of the ileocecal coil are seen under the fluoro- 
scope. Amoebic ulceration may afford a real 
diagnostic difficulty, requiring other aids than 
X-ray for differentiation. 

W. W. Watkins, M.D. 


Suspected Juvenile Tuberculosis: Evalua- 
tion of Clinical Symptoms and Signs. Fred- 
erick Eberson, Jessie P. Delprat, and Ernst 
Wolff. Am. Jour. Dis. Child., October, 
1930, XL, 753. 

In a series of 306 children with suspected 
juvenile tuberculosis, the authors found that 
there was little or no difference between a 
group with positive and a group with negative 
tuberculin reactions, as judged by nine symp- 
toms and ten clinical signs. The greatest dif- 
ference between the two groups seemed to be 
in terms of nine roentgen observations that 
were studied. The roentgen observations listed 
in order of their occurrence, in cases with a 
positive tuberculin reaction, were: hilum cal- 
cifications, increased markings, enlarged bron- 
chial lymph nodes, thickened interlobar pleura, 
peribronchial infiltration, calcified bronchia 
lymph nodes, primary focus, thickened apical 
pleura, and parenchymal tuberculosis. 

The evidence presented showed that the 
commonly accepted clinical signs and symp 
toms have no diagnostic significance, except as 

they may be correlated with roentgenograms 

and tuberculin tests when these are definite ) 
positive for tuberculosis. As a diagnostic cri 
terion, roentgenograms in conjunction wi 
tuberculin tests were unquestionably of va uc. 

According to McPhedran, calcification o 
the lymph nodes can be recognized 
shadows having a granular appearance. 
increase of perihilar shadows is due, not 
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viili'ii'gnuvtK ti( Jit'dtti'liin? (tiMfc.s, |ii(( I<) |nifs;i- 
tioii niid vil»ivititnj of ihc .’(rtciic.s. 

KfH’iilycn ohscrvalidiis ilu- most 

favoraldc piciuri: ropardinji,’ diriVrc))<‘»',s );c- 
hv'ocii i^roiip.*; will) positive reacliniis lu liihcr- 
ciiliii atui (hdsc with iict;.‘itive ivaeti'iiis. How- 
ever, in relation to the distrilnttion t*i' synip- 
loms and clinical sii:>iis, in tenns of the more 
iniporlant roi'nii^c)) evidence, such differences 
did not exist. 

K. i‘.. M.sNtvKVit.t.v:. M.P. 

The Roentgenologic Diagnosis of Tuber- 
culosis of the Suprarcnnls, R. Schatzki. 
Rontgenpraxis, Dec. 15 . 1930 , 11 . 1130 . 

^ 1-iglity per cent of all c.ases of ,\<ldison's 
disease have tn?K*rctilosis as .an elifiloijic basis. 
The roentgenologic detnon.stMtion of ealcified 
foci of tiiberciilosi.s in the adrenals lias, bercto- 
Pi'c. been described fiul once, to tlic author. s 
knoudedge. A p.iticnt with Addison’s ilisease. 
'\iiom the author c.vaniincd, prc.scnied definite 
flnd ni.arked calcification in Iioth adrenals, .so 
J^arkccl that even the anatomical .shape of the 
adrenals wa.s apparent. Calcification may 
otherwise he .sliotvn onl}* in iiimors of the ad- 
renals. A few such cases have been described. 

r-r. W. HicPKt;. M.D. 


The Childhood Type of Tuberculosis. 
Eugene F. Johnson, Minnesota Med., Sep- 
tember, 1930, XIII, 613. 

Much is being Avritten on the relation be- 
t'vecn adult and childhood tuberculosis. This 
paper presents some illustrative cases from 
the Nopeming Sanatorium, Childliood tuber- 
culosis is the result of a primary infection 
with the tubercle bacillus and the initial le- 
sion ma}’^ be anywhere in the lung. Adult tu- 
berculosis is the result of re-infection and the 
lesions are usually at the apices and along 
the pleura. The associated tracheobronchial 
lymph nodes are always involved in the child- 
hood type, while in the adult they are not in- 
volved except in the terminal stages. Caseous 
lesions in the primary type become encapsu- 
lated or calcified, whereas, in the adult type 
the)^ excavate or fibrose, or both. In the 
childhood type, infiltrative areas commonly re- 
solve, with little evidence, while in the adult 
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type iii(ilti'a(<;{f areas I'esolve, with jn'orluclion 
o! fibrous lisstie, 1 iicse rbange.s arc shmvn 
by X-ray examination and must lie borne in 
mirifl in interpreting- .X-rvu densities. 

W. W'. W'atkixs, M.l) 


Hyperplastic Tuberculosis of the Duo- 
denum and Terminal Ileum. John Day 
Garvin, Jour. Am. Med. Assn., Nov. 8. 
1930. XCV, 1418. 

Hyperjibislic tuhcrcuJosis nr the n rminal 
lower ileum alone, wilhout co-exisnan iuvolve- 
metit of the cecum, is extremely raie In- 
volvement of llic duodcnvtm in the sanv pro- 
cess It.as hillierto never been reported, hi the 
case cited here, previous roentgenograph)/.-, 
physical, and proctoscopic examinations were 
negative in their findings. In August, 1929, 
the harium fiowing into the terminal ileum 
showed evidence of lack of spasticity or filling 
and emptying phcnoincna. To the palpating 
hand it presented a definite, infiltrated, thick- 
ened wall simulating a rope. One month later 
examination of the stomach gave evidence 
of oixslruction and retention. At operation, 
tuberculosis of the terminal ileum and involve- 
ment of tlic duodenuin witli a similar type of 
lesion, were found. Resection could not be 
done and subsequent mici'oscopic evidence rvas 
not obtained. 

In the discussion Reynolds stated that he 
had found tAVO cases of tuberculosis of the 
duodenum in the literature, one of which Avas 
proved at autopsy. 

Chasues G. Sutherland, M.D. 


The Early Roentgen Diagnosis of Pul- 
monary Tuberculosis. Leon J. Menville. 
Ncav Orleans Med. and Surg. Jour., Decem- 
ber, 1930, LXXXIII, 370. 

When a pulmonary tuberculous lesion has 
reached such a size as to produce clinical 
symptoms, it is susceptible of being visualized 
on the X-ray film. The roentgen ray is the 
best single method at our disposal in the diag- 
nosis of early pulmonary tuberculosis. Its 
accuracy is entirely dependent upon a good 
technic and a competent and experienced 
roentgenologist. A complete physical exam- 
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ination, with a careful history, should be ob- 
tained in ever}^ case suspected of pulmonary 
tuberculosis before being sent to the roentgen- 
ologist, and consultation should be the rule 
between the internist and the roentgenologist. 

W. W. Watkins, M.D. 


TUBERCULOSIS (THERAPY) 

Sun and Occupational Therapy for Surgi- 
cal Tuberculosis Patients without Means. 
A. Rollier. Strahlentherapie, 1931, XXXIX, 
213. 

The author briefly describes in this article 
the international clinic shops which permit an 
occupation of the tuberculous patients during 
their stay in the Sanatorium. Even cases of 
spondylitis can do some work, as is illustrated 
in an accompanying picture showing a man 
lying in his bed on his stomach while using an 
electric drill placed near the head of the bed. 
This new development facilitates the return 
of the cured patients to the home and com- 
munity as self-supporting citizens. 

Ernst A. Pohle, M.D., Ph.D. 


The Present Status and Importance of 
Deep Roentgen Therapy of Tuberculosis of 
the Lungs. H. Schulte-Tigges. Rdntgen- 
praxis, Nov. 1, 1930, II, 983. 

The animal experiments, clinical experience 
of others, technic, and indications for roentgen 
therapy of tuberculosis of the lungs are re- 
vieived. Two hundred eighty-six patients 
have been treated during the last ten years, 
and the end-results seem very favorable and 
are much better than the results achieved by 
other sanatoria which do not use roentgen 
treatment. Careful selection of the patients, 
small doses of X-rays, and continued supervi- 
sion of the patient are essential for a success- 
ful roentgen therapy. 

H. W. Hefke, M.D. 


Phrenic Nerve Operations in Pulmonary 
Tuberculosis: Results in Five Hundred 
Cases. E. J. O’Brien. Jour. Am. Med. 
Assn., August 30, 1930, XCV, 650. 

This IS a review of the results in five hun- 
dred cases. Three hundred and seventy-eight 
were operated on for cavitation : in 50.5 per 


cent the cavities closed, and in 31.2 per cent 
they became smaller. Results proved more ef- 
fective in moth-eaten cavities and in those 
with soft walls, especially the smaller ones. 
The best results were obtained with cavities 
at the base of the lung. In many instances the 
results of phrenicectomy were beyond expec- 
tations. 

The combination of artificial pneumothorax 
and phrenicectomy was especially effective in 
accomplishing closure of cavities in the au- 
thor’s series. 

In a series of tables, the results are tab- 
ulated in their different phases. Phrenicect- 
omy is not an operation to be considered 
lightly. The results, however, are sufficient to 
warrant its more extensive use. 

Charles G. Sutherland, M.D. 


The Limitations of Heliotherapy in Pul- 
monary Tuberculosis, Bernard Langdon 
Wyatt. Ann. Int. Med., October, 1930, IV, 
376. 

Heliotherapy, as defined b)’’ the writer, 
means the direct exposure of the surface of 
the body to the direct rays of the sun, al- 
though indirect effects will be produced by 
sky reflection and from air currents. 

Patients with the so-called “surgical” forms 
of tuberculosis were not included in the se- 
ries since the lung involvement is usually 
minimal, with a tendency to become quiescent 
rapidly. The number of patients showing 
appreciable improvement that might be attrib- 
uted solely’' to direct heliotherapy was negli- 
gible. 

The results derived from direct heliother- 
apy in pleural tuberculosis were most grati- 
fying. Very’ satisfactory results were se- 
cured in tracheobronchial ly’mph-node involve- 
ment. The author believes that heliotherapy 
is of great value in preventing intrapulmonary 
extension from hilum tuberculosis, and 
quotes May’er, of Saranac Lake, as follows. 
“When I think of extra-pulmonary' tuberculo- 
sis I immediately’ think of light. On the 
other hand, when I think of pulmonary tuber- 
culosis, I do not think of light. . . •” 

C. H. DeWitt, M.D. 
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Tuberculous Spondylitis : Its C 1 i n i c a 1 
Symptoms and Curative Results Following 
Sunlight and Fresh Air Treatment. Eugen 
Kisch and Hans Berger. Strahlenthcrapie, 
1930, XXXIX, 109. 

Tlic authors report in this paper tlic results 
obtained in tuberculous spondylitis at the 
Tuberculosis .S.anatoriuni of the Cit}' of Ber- 
lin. Of tlic patients sufl'ering from .spon- 
dylitis whicli were seen during the past ten 
years, 94 (or 16.7 per cent) had paresis. In 
the majority of the cases, three or more vertc- 
br.-e were diseased. Fiftj’-one of the patients 
(or .'14.3 per cent) were cured clinically and 
roentgcnographicall}’. Twenty-three (24.5 per 
cent) were considerably improved and could 
be discharged; ten (10.6 per cent) had to be 
discharged unimproved mainl}' because of 
financial or social reasons; ten (10.6 per 
cent) died during the treatment. The average 
duration of treatment for the 51 cured cases 
was nineteen months. 

Ernst A. Pohle, M.D., Ph.D. 


TUMORS (DIAGNOSIS) 

A Case of Perithelioma of Fascial Origin, 
with a Direct Antecedent History of Trau- 
ma. T. Valentine Cooper. Lancet, Dec. 6, 
1930, CXIX, 1234. 

The tumor in this case was interesting be- 
cause of its unusual histological appearance 
and because of its close relationship to a pre- 
vious injurj'. The patient was a woman, aged 
58, who had been struck near the elbow- 
joint, A lump appeared immediately after the 
injury. She was able to use her arm, but as 
the lump enlarged to the size of a pear, and 
numbness and anesthesia over the distribution 
of the ulnar nerve appeared, with wasting of 
the inneiwated muscles, a piece of the mass 
Was removed under general anesthesia for 
microscopic examination. A pi'eliminary diag- 
nosis of fibrosarcoma was made and the arm 
was amputated. From the section, the tumoi 
apparently had its origin in the fascial inter- 
muscular sheaths or septa. Microscopically, 
the section had the appearance of a tumor 
which has been classified as a perithelioma, 
in accordance with current teaching, although 


(he author believes that on further investiga- 
tion it seems j)robablc that such a classification 
rests on very insecure and unscientific founda- 
tions. He suggests the name "perivascular 
sarcoma” for the tumor described, for this 
name gives a definite indication of the histo- 
logical appearance, and does not produce con- 
fusion regarding the site and mode of origin. 

H. J. Ullmann, M.D. 


Giant-celled Tumor of the Upper Jaw. 
H. W. Coates. Can. Med. Assn. Jour., May, 
1930, XXII, 681. 

This is a case report of a patient thirty-eight 
3-ears of age. The tumor had been removed ten 
3-ears previous to the date of this report. In 
size it was one and three-quarter inches b3' 
three-eighths of an inch. It was situated on the 
right upper alveolus and attached by a pedicle 
connected with the interior of the antrum 
through a perforation. The affected part of 
the superior maxilla was removed radicall3^ 
The pathological report was giant-cell sar- 
coma. 

At this date, ten 3-ears after the operation, 
the patient is well, and there is no evidence of 
the return of the growth. 

L. J. Carter, M.D. 


The Diagnosis of Tumors Involving the 
Spinal Cord. Henry W. Woltman. Jour. 
Am. Med. Assn., Nov. 8, 1930, XCV, 1398. 

This essay reviews the diagnosis, which is 
the phase of particular interest to medical men 
and which has, as its natural sequence, proper 
treatment. The patient’s story is the most 
important step in the diagnosis. The earliest 
and commonest complaint is pain. The pain 
may be in the spine at the site of the tumor; 
it ma3'^ be referred to the lower extremities 
even when the tumor lies high in the canal, but 
usually it is referred along the distribution 
of a posterior root, when it is known as a 
root pain. Root pains are segmentally disti'ib- 
uted. The pain becomes more and more in- 
tense as tumors grow. Anything which sud- 
denly increases the pressure of the spinal fluid 
aggravates the pain. Root pains have a habit 
of awakening the patient from sleep at 3 or 
4 o’clock in the morning. Disturbances of 
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motility are evidenced in a slowly progressive 
weakness ; the muscles become atrophied, 
weak and toneless, and their reflexes become 
correspondingly feeble. Disturbances of sen- 
sibility and sphincteric control add to the dis- 
comfort of the patient. 

Roentgenography occasionally reveals ero- 
sion of bone produced by a tumor, or even a 
calcified tumor itself. It is also one of the 
most certain methods of excluding metastatic 
tumors and other diseases of bone. The in- 
troduction of an opaque medium, such as io- 
dized oil, into the subarachnoid space through 
cisternal or lumbar puncture, usually does not 
help a difficult situation. Its use in differen- 
tial diagnosis is limited and the preparations 
commonly used are somewhat irritating to the 
meninges. Differential diagnosis may be diffi- 
cult. A discussion of the simulants follows. 
Repeated examinations may be necessary in 
order to establish a diagnosis. Exploration 
without definite indication of the correct level 
of disturbance is almost certain to result in 
disappointment. 

Charles G. Sutherland, M.D. 


Changes in the Kidney Pelvis on the 
Roentgen Film Caused by Extra-renal Tu- 
mors. Robert Bachrach and Karl Hitzen- 
berger. Rdntgenpraxis, Nov. 1, 1930, II,- 
990. 

Extra-renal tumors (liver, gall bladder, 
spleen) may change the shape of the kidney 
pelvis in a pyelogram b)' pressure in such a 
way that a differentiation of such a tumor 
from a renal neoplasm is not possible by 
means of a pyelogram. This fact is rarely 
mentioned in the literature. Eight case reports 
are given, with a reproduction of the deformi- 
ties of the pelvis, in which four were caused 
by splenic tumors and four by the liver and 
gall bladder. 

H. W. Hefke, M.D. 


Multiple Myeloma as a Single Lesion. 
Charles F. Geschickter. Ann. Surg., Sep- 
tember, 1930, XCII, 425. 

Geschickter and Copeland, in 1928, pub- 
lished a complete review of the literature on 
multiple myeloma, and added 13 case reports. 


The six cardinal diagnostic features of the 
disease are: (1) Multiple involvement of 
the skeletal trunk by tumor formation in an 
adult over 35 years of age; (2) pathologic 
fracture of a rib; (3) the presence of Bence- 
Jones bodies in the urine; (4) lumbar back- 
ache, with signs of early paraplegia; (5) an 
otherwise inexplicable anemia; (6) a chronic 
nephritis, with nitrogen retention and low 
blood pressure. 

The author presents in detail a case of a 
white male, 45 years of age, who showed evi- 
dence of only a single bone lesion, diagnosed 
as myeloma. He cites another case in a man 
37 years of age, in which later films showed 
progression to other bones. 

A brief discussion limited to differential di- 
agnosis from giant-cell tumor, Ewing’s tumor, 
and metastatic carcinoma is given, and the 
author concludes that a primar}'’ bone destruc- 
tive lesion occurring centrally in a single bone, 
in the shaft of an adult, without expansion of 
the bone shell, should always excite suspicion 
of malignancy. Rarely the lesion may be a 
latent bone cyst; most frequently it is a met- 
astatic carcinoma, but occasionally a multiple 
myeloma. The entire skeleton and lungs should 
be examined by the X-ray, for in this way the 
multiple myeloma or metastatic bone tumor, 
both hopeless diseases, may be disclosed and 
an unnecessary operation avoided. The urine 
must be examined for Bence-Jones bodies. 

F. B. Mandeville, M.D. 


Discussion of the Opaque Formations in 
the Abdomen, with Special Regard to Der- 
moid Cysts and Splenic Calcifications. Ales- 
sandro Vallebona. La Radiologia Medica, 
April, 1930, XVII, 365. 

The author deals with the different shadows 
which may be observed in the abdomen, and 
discusses the difficulties offered by a diagnos- 
tic parallel. Special attention is given to the 
calcareous shadows which are apt to be over- 
looked by the radiologist, and to the differen- 
tiation of endocavitary deposits from calcic 
sediments in the tissues and from the shad- 
ows frequentl}' observed in tumors and para- 
sitic localizations. A comprehensive discus- 
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The Deposit of Active Dismuth in Maliji- 
nant Tumors, Herbert KnJin. Straldcn- 
therapic, 1930, XXXVII, 751. 

the author pre.senls a piviitninary report of 
his c.xjicriments dealiii}; willi tlie eftect of a 
hisnnnh preparation on human carcittomu 
"hen injected inlramnsrtilnrly or intr.avc- 
iinusly. It was j»f>ssihle to <leposil as much as 
8 inc;.s. jter cent witiioni ill effects. A series 
of nniinal e.xperinients supportcfl (he conlcn- 
(ion that tumor tissue deposits more hismutli 
than normal tissue. comitination of bis- 
■"uth injections with irradiation seems also to 
he promi.sinp. Tiie author, therefore, invites 
his colleafpics to tlic further study of this 
therapeutic procedure. 

Ekxst a. Potiu:, M D., PluD. 


Radiological Diagnosis and Kadiation 
Therapy of Tumors of the Pituitary Body. 
Quintino Vischia, La Radiologia Medica, 


■il, 1930, XVII, 409. . 

he author reports two cases o tumor 
hypoph 3 'sis treated by roentgen 
tiled description is given of t ^ 
gy, the radiological aspect, an 
-s of this dfscase. He is ^ ^ 

of radiation therapy i" f'"”* f „ 

-es of the growth, ^ ■, the most 

most safe and the one wh mh « 

ly to yield J fjents thus treat- 

r observed in one of the p turcica, 

a partial "“““'“"henomenon on the 
I accounts foi tins ^ i in the irradi- 
unds that X-rays stimulate 
d region, a cerebral aone wh.c 


i.dfitmi inil.i!" '■’i 

ihr jf' I 1)1)1 lil.i! Ill ' 
ii*i(('<! di ' 1 1 i)i 1 1 
bhiiid .)Ilri )! I. nil. ill' : 


> , .tiM I '1,1 ' .idii't 
• , 1 1,1 ! s I. I ve 

, nil . iiii’i (.t II' liii' 

’lit ■.,11:1' /' I'I- 


'!'h<- auShi.i 1 "•It i.ii'i ' t)i i’. H mi o' '' 
ht;;ii-a! Ill a^siimi ih' <•-> a miter, 

tegul.’itimr will aim mit.dn'ii'm "i ti"' boiiy. 

I M \i;iN) 1.1,1. 

A Case of Sarcoma Botryiodes Cor- 
poris Uteri. P. J. Kearns. Canadian Med. 
Assn. Jour., September, 1930. XXIII, 418. 

Thi.'' is a ca.se refiorl of a very rare condi- 
linn, the fir.<l U> be recorded in the Clinic of 
the Women's Pavilion of the Royal Victoria 
llo.spital. .Montreal. -A tumor, associated 
with the uterus, was found on operation to 
be a firm, grape-like, nodular mass the size 
of a four montlis’ pregnancy, growing from 
(he (op of the uterus. Pathologic examina- 
tion showed a partly edematous,^ partly 
mv.\-omatous, partly lymphangiectatic spin- 
dli-cpll snrpon,.,. ^ ^ 

Periosteal Lipoma: Report of Two 

Cases. Edwin I. Bartlett. Arch. Surg., Pe- 

cember, 1930, XXI, 1015. 

The author reports two soft tissue tumors 
which were sharply delimited, one Ijnng .n he 
Lft tissues of the upper arm ,nst above the 
elbow and the other in the upper portion of 
the lot'er leg just below the Imee_ They were 
riiuhtlv lighter in density than the surround- 
ing structures and had fan-hke-, radiating 
n^Uings not bony in character At operation 
these were found to be benign lipomas. They 
lav in immediate contact with the bone and 
were removed from it by sharp dissection. 
The periosteum below it was somewhat thick- 
ened, but the tumor came away intact. 

Howard P. Doub, M.D. 


Lipoma of the Mediastinum. 'Wallace M. 
Yater and E. Stuart Lyddane. Am. Jour, 
Med. Sci., July, 1930, CLXXX, 79. 

The authors review the literature on 11 cases 
jf previouslj’’ reported lipomata of the medi- 
istinum, and add one more case of their own, 
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that of a male, aged 44, who entered the hos- 
pital with symptoms of lobar pneumonia. On 
autopsy a lipoma was revealed, arising from 
the anterior mediastinum and weighing 8}i 
pounds. It displaced a large part of the right 
lung and extended over to the left side, par- 
tially covering the pericardium. Microscopic 
sections of the tumor showed that it was a pure 
lipoma. Lipomata may arise either from the 
mediastinum, the endothoracic fascia, or from 
the sub-peritoneal fat, forcing its way through 
the fibers of the diaphragm. 

They conclude their article with a table in- 
cluding all the salient data of the 12 cases of 
lipoma of the mediastinum which have been 
reported. 

Roe J. Maier, M.D. 


Hypernephroma with Virilism in a Child 
of Three Years. G. W. Harris and D. F. 
Plewes. Canadian Med. Assn. Jour., Au- 
gust, 1930, XXIII, 244. 

Tumors of the suprarenal cortex accompa- 
nied by virilism are rare, only 24 cases having 
been reported prior to this one. 

This case, reported from the Brantford 
Clinic, was one of left hypernephroma accom- 
panied by virilism. The evidences of the lat- 
ter wei-e abundant pubic hair, deepened voice, 
and the development of the clitoris to a length 
of one and one-half inches. 

The hypernephroma was successfully re- 
moved. Ten months later the secondary sex- 
ual characteristics were remaining stationary, 
while there was no sign of recurrence of the 
tumor. 

L. J. Carter, M.D. 


Forcing the Demonstration of Canaliza- 
tion in Tumors of the Colon and Non-rec- 
ognized Invagination of the Tumor. A. W. 
Fischer. Rontgenpraxis, Dec. 15, 1930, II, 
1114. 

In order to make a differential diagnosis 
between a benign and malignant tumor of the 
colon, one should not be satisfied to demon- 
strate only a filling defect or the Stierlin 
symptom, but should tr\’ to visualize the canal- 
ization itself. The shape of the tumor will 
assist in making a more definite diagnosis. 


It is often easy to show the canalization, but 
sometimes barium may be forced through only 
by inflation with air. The narrowing of the 
bowel lumen, so often explained by the tumor 
itself, is caused many times only by an in- 
vagination of a comparatively small tumor. 

H. W. Hefke, M.D. 


Three Primary Malignant Epithelial Tu- 
mors of the Ano-rectal Region Occurring in 
One Person. D. M. Angevine. Canadian 
Med. Assn. Jour., July, 1930, XXIII, 38. 

This is the first case recorded, so far as the 
author can determine, in which three primary 
malignant tumors were so closely related ana- 
tomically. The case came into the clinic of 
Dr. C. P. Howard in the Montreal General 
Hospital. 

At autopsy a large squamous-cell carcinoma 
almost encircled the rectum just above the anal 
canal. In addition, there were two other firm 
areas at the mucocutaneous junction. One ot 
these was an adenocarcinoma, while the other 
was a malignant tumor of the peri-anal mucous 
glands. Numerous metastases were found in 
the liver, lungs, lymph nodes, vertebrae, and 
ribs, and all were of the squamous-cell type. 

L. J. Carter, M.D. 


Sarcoma of the Stomach : Report of Four 
Cases and Review of the Literature. Rigney 
D’Aunoy and Adelaide Zoeller. Am. Jour. 
Surg., September, 1930, IX, 444. 

Sarcoma of the stomach comprises about 1 
per cent of gastric malignancies. There are 
no pathognomonic features which give a pre- 
operative diagnosis. This is accomplished by 
a histological examination of an excised por 
tion of the tumor or of one of its metastases. 
Roentgenologically, these tumors are impossi 
ble of differentiation from carcinoma. 

They tend to occur at an earlier average age 
than does carcinoma. The prognosis o 
gastric carcinoma would appear to be shg y 
better than that for carcinoma, as the former 
does not appear to metastasize so readily or 
so early. Three hundred and thirty-five cases 
of sarcoma of the stomach, including the four 
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reported in tliis article, arc recorded in incdicai 
literature for the. year of 1929. 

lIowAiin P. Douis, M.D. 


TUMORS (THERAPY) 

Multiple Myeloma : Report of Case. 
Lloyd Bryan and Joseph Levitin. Califor- 
nia and Western Med., January, 1931, 
XXXIV, 15. 

The aulliors report a case of multiple nty- 
eloma in which pain, the outstanding ‘> 3 ’mptom 
in these conditions, was well controlled with 
X-ray therapy. This patient lived three and 
one-half years after the onset of the condi- 
tion, which is nearl}' twice the average time. 
The}' discuss the clinical symptoms, labora- 
tor\' findings, and differential diagnosis of 
multiple myeloma. The therapy used is onl)' 
palliative, but in this case there was also a 
certain amount of new bone laid down, follow- 
ing the X-raj' therapy. The article is illus- 
trated with cuts of X-ray films and micro- 
scopic sections. 

Fraxcis B. Sheldon, M.D. 


The Reaction to Irradiation as a Means 
of Differentiating Certain Varieties of 
Tumor. Arthur U. Desjardins. Brit. Jour. 
Radiol., January, 1930, III, 6. 

Ever}" variet}^ of cell in the body and every 
organ or structure made up wholly or largely 
of one variet)' of cell, has a specific sensitive- 
ness to the X-ray or radium ray. The lymph- 
ocjftes in the spleen, lymph nodes, intestinal 
lymph follicles, bronchial nodes, thymus 
gland, and circulating blood are most sensi- 
tive, next to which come the spermatogonial 
cells of the testis, and basal epithelium of the 
ovarian follicles. In certain types of tumors 
included in the groups classified as lympho- 
blastomas and embryonal carcinomas of the 
testis, the tumor response to irradiation may 
prove a more accurate criterion to diagnosis 
than a microscopic study of the small biopsy 
specimen, since the irradiation test involves the 
whole tumor, while the biopsy study may in- 
clude only the less important element of the 
tumor. Lymphosarcomatous tumors may 


react even more rapidly than I-Iodgkin’s dis- 
ease or lymphatic leukemia, although in the 
average case the difference is scarcely recog- 
nizable. 

The author calls attention to a group of 
tumors arising around the base of the tongue, 
tonsils, and nasopliarynx which, microscopical- 
ly, resemble epithelioma, but contain a con- 
siderable portion of lymphoid cells which are 
quite radiosensitive. Tliese tumors have been 
called lympho-epitheliomas, a term which may 
be objectionable in the eyes of the pathologist, 
but serves to indicate their satisfactory re- 
sponse to therapeutic irradiation. 

The onlj’^ other tumor closely approaching 
the h'lnphobJastomas in irradiation response 
is the pure embrj'onal carcinoma of the testis. 
The mixed or teratoid tumors of the testis are 
much less responsive, and hence less effective- 
}y controlled. 

The typical response of the benign giant-cell 
tumor to a moderate dose of rays is, at first, 
swelling, with redness and pain a few days 
after the exposure, but after about two weeks 
the swelling and redness disappear, and over a 
period of from six to twelve months the tumor 
area is usually replaced by dense bone. 

Malignant tumors of bone are rarely very 
responsive to treatment, although usually 
Ewing’s endothelial myeloma and the chon- 
drosarcoma will show a prompt initial re- 
sponse to irradiation. 

J. E. Habbe, M.D. 


Tumors of the Parotid Gland. Edward 
B. Benedict and Joe V. Meigs. Surg., 
Gynec. and Obst., November, 1930, LI, 626. 

This is a report based upon the study of 
225 cases of parotid gland tumor from the 
records of the Massachusetts General and the 
Collis P. Huntington Memorial Hospitals. 
The etiolog}^, pathology, occurrence, signs and 
symptoms are discussed. Under the heading 
“treatment,” the following statement is given : 
“The treatment in practically all cases should 
be operative. Radium or X-ray treatment in 
our experience has been only palliative, never 
curative. Moreover, without operation, no 
pathological report is obtained, so that, not 
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knowing with what type of tumor we are deal- 
ing, the treatment may be unsatisfactory, and 
no conclusions can be drawn from it. In a 
very* large malignant tumor, in which there is 
no hope of cure, radium or X-ra}' may be 
used — chiefly valuable in recurrent malig- 
nant tumors. We are aware that some sur- 
geons ma)' have a higher regard for radiation 
treatment than we have, but certainly in this 
relatively large series of carefully followed 
cases, there is no evidence for attributing the 
permanent cure of a single parotid tumor to 
the use of X-ray or radium.” 

The authors summarize as follows: 

1. Benign tumors are more common than 
malignant tumors in the ratio of about four 
to three. 

2. Carcinoma is about twice as common as 
sarcoma. 

3. Cysts, melanotic sarcomata, and adeno- 
mata are extreme!}' rare. 

4. Mixed tumors are essentially benign, but 
recur locally with great frequency. They 
rarely become malignant. 

5. Malignant parotid tumors are veiy dif- 
ficult to cure, and early radical operation is 
advised. 

6. Patients with mixed tumors live indef- 
initel}-, while those with malignant disease 
rare!}' live over two years after operation. 

7. Radium and X-ray are useful in the 
treatment of malignant parotid tumors, but 
onl}' as palliative procedures. In the treat- 
ment of benign parotid tumors, radiation 
therapy is of benefit in some cases, but we be- 
lieve excision is the treatment of choice. 

8. Carcinoma, sarcoma, and malignant lym- 
phoma may invade the parotid gland sec- 
ondarilv. .‘^uch cases usually end fatally, but 
one brilliant cure reported here justifies many 
cxtensi\c operations and emphasizes the im- 
portance fif not giving up in our struggle 
against malignant disease. 

D. S. Cnii-Ds, M.D. 


Intrathoracic, Extra-pleural Granulation 
Tumors. Otto Dyes. Fortschr. a. d. Geb. 
d. Rontgenstr., July, 1930, XLII, 45. 

The paper contains a discussion of attempts 
at roentgenoinc'ic differentiation of patbology 


of the thoracic cage, the pleura and periph- 
eral pulmonary areas. For interpretation of 
marginal chest shadows, when tuberculosis, 
actinomycosis of thoracic cage, pleura or 
peripheral lung areas, pleural endothelioma, 
carcinoma, sarcoma — primary', as fibrochon- 
dromyxoneuro-sarcomata, or the more fre- 
quent metastatic — encapsulated pleural effu- 
sion, or lipoma have to be differentiated, con- 
siderable information may be obtained. How- 
ever, especially in the cases of large tumor 
masses, often one cannot arrive at an etiolo^- 
ca! diagnosis. 

The paper is illustrated by a few cases of 
tuberculous granulomata, forming dumb-bell 
shaped masses, partly in. epicostal, partly in 
subcostal but extra-pleural location, and arising 
from small areas of caries in the ribs. It is 
stated that radiation treatment in doubtful 
cases may be used as a diagnostic aid, since 
tuberculous granulations are usually quite re- 
sponsive to medium doses of roentgen ther- 
apy, while, for instance, actinomycosis re- 
quires much more intense irradiation. 

Haics a. Jakre, M.D. 


A Few Cases of Sarcoma of the Uterus 
Treated by Irradiation. Cl. Regaud and 
A. Lacassagne. Strahlentherapie, 1930, 
XXXVII, 275. 

The rationale of the treatment of uterine 
sarcoma is a much discussed problem. In this 
article the histories of si.x cases are fully re- 
lated, accompanied by microphotograms of 
the different types of tumors. One case was 
treated in 1920 with radium alone. Since the 
methods used at that time are not comparable 
with the modern procedure, they cannot be 
used in the compilation of results. In only 
two cases could the complete irradiation 
( radium internally and X-rays e.xternally) be 
carried out. In the three remaining women, 
the systemic reaction due to rapid tumor tissue 
destruction prevented further treatment. One 
completely treated patient is still free from 
symptoms three and one-half years later; in 
ail the others, death occurred within six 
months following the beginning of the treat- 
ment. In operable cases, therefore, surgery 
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should 111- I'unihiiicd with pn-oiKTalive irradiii- 
tion. Oiulion is indicated in inopciahle tu- 
mors because ot the possibility of ag},oavatin^ 
the condition of the ()atient, due to infection 
rcsultinff from the necrosis of the tumor. 

b'ttx.sT A. I’oiiu:, M.D., Ph.D. 


The Management of Giant-cell Sarcoma 
of the Vertebra:: Report of a Case with 
Cure after Five Years. John O. Bower, Jef- 
ferson H. Clark, and Leon Davis. Arch. 
Surg„ August, 1930, XXI, 313. 

From the experience of the authors, they 
believe that giatU-cell tumors of the vertebra: 
.should not lie considered benign, as compared 
with giant-cell tumors of the bone elsewhere. 
These tumors possess the tendency to metasta- 
size rarely, to recur commonl}', and to produce 
cachexia invariabl}-. Operation is a very diffi- 
cult procedure in the vertebra:, and in over 
one-half of the cases there were local recur- 
rences. 

The authors believe that the best treatment 
for this type of tumor is the insertion of ra- 
dium into or near the growth, with as little 
trauma as possible. Giant cells are peculiarly 
susceptible to radium rays. 

Howard P. Doub, M.D. 


Irradiation Therapy of Malignant Tumors 
in Sweden. Gosta Forssell. Wien. klin. 
Wchnschr., Sept. 18, 1930, XLIII, 1161, and 
Sept. 25, 1930, XLIII, 1194. 

The conditions at the Radiumhemmet gave 
an excellent opportunity to draw conclusions 
about the irradiation therapy of malignant tu- 
mors. Not only could inoperable patients be 
treated with X-rays and radium, but a great 
many borderline cases and operable cases, as 
well, were treated by means of radiotherapy 
only. The follow-up of the patients could be 
so perfected that the statistics, since 1910, are 
almost complete. Irradiation therapy alone 
led to a five-year cure in skin carcinomas in 
69 per cent of all cases, and in 78 per cent in 
operable cases. Surgical end-results, taken 
from a large group of Swedish stahstics, 
show a five-year cure in 65 per cent in the 


ojic-rahle grouj). In carcinoma of the lip, ra- 
diotherap 3 ' readied 68 per cent of five-year 
cure.s, and surgery 62 per cent. Included in 
the irradiated group, however, were 20 per cent 
of inoiierablc cases. Carcinomas of the oral 
cavity, of which 75 per cent were inoperable, 
.showed 18 per cent of five-year cures when 
treated b}' radium and X-ra 3 's. Surgery was 
responsible for 41 per cent of live- 3 'ear cures 
in carcinoma of the tongue with metastases, 
while irradiation brought the percentage up to 
60. Carcinomas of the cervix uteri, of 
which 75 per cent were inoperable or border- 
line cases, showed a five- 3 ’ear cure in 26.6 per 
cent with irradiation, 18 per cent with sur- 
gcr 3 '-. If one considers operable and border- 
line cases onh', the percentage is 40.4 b 3 ' irra- 
diation and 35.6 63 ' surver 3 ^ Carcinoma of 
the corpus uteri showed about the same results 
(43 per cent) b 3 ’' either means of treatment. 
Twent 3 '-four per cent of all primar 3 ' sarcomas 
could be cured for five 3 'ears, the greatest 
number of all cases being inoperable; 18 per 
cent of recurrences after operation could still 
be cured. 

These results permit of the conclusion that 
irradiation therapy in these tumors stands 
veiy well compared with surgery alone. For 
carcinoma of the skin, lip, and uterus, irradi- 
ation therap 3 '' should be considered the method 
of choice, sometimes in combination with sur- 
ger 3 ^ Good results b 3 '- X-ra 3 ' and radium can 
be achieved in other tumors also, as carcinoma 
of the thyroid, vulva, ovaries, and breast, but 
only inoperable cases have been treated and 
statistics are not available as 3 'et. A combi- 
nation of surgeiy or electrocoagulation with 
irradiation has been used more and more dur- 
ing the last ten 3 'ears. Such a combination has 
led to 77 per cent of three- 3 ^ear cures in car- 
cinoma of the lip, 75 per cent of three- 3 ’’ear 
cures in carcinoma of the tongue, and 80 per 
cent in oral carcinoma without metastases. 
For carcinoma of the breast, pre- and post- 
operative irradiation is the method of choice. 
Combined surgery and irradiation prolongs the 
life of such patients longer than surgery alone, 
and local recurrences in the irradiated fields 
are comparativety infrequent. Radiotherap 3 ' 
in combination with surgery ought to be the 
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method of choice in carcinomas of the mouth, 
the maxilla, the breast, the pharynx, the thy- 
roid, the ovaries, and the external female gen- 
italia. In borderline cases of carcinomas of 
the pharynx and thyroid, irradiation alone 
should be employed. In 40 per cent of all 
cases of carcinoma, irradiation therap}’- either 
with or without surgery is indicated ; the other 
60 per cent, however, belong to the surgeon 
alone, including all carcinomas of the diges- 
tive tract. Of 4,470 carcinoma patients from 
1921 to 1927, 38 per cent were symptom-free 
for shorter or longer periods; 24 per cent of 
all sarcomas could be made symptom-free. 
The palliation produced by radiant energy 
should not be minimized, and the above re- 
sults give some indication of such action. 

Only well equipped centers are able to de- 
velop irradiation therap}’’ to such an extent 
that it may compete with surgery. Co-opera- 
tion between the surgeon and the radiologist 
is essential to good results. Radium and X- 
rays alone cannot cure a carcinoma — able and 
well trained physicians must administer them. 

H. W. Hefke, M.D. 


Three Cases of Neuroma; Cirsoid Neuro- 
ma of Face ; Neurofibroma of Stomach ; Pos- 
terior Tibial Neurofibroma. James T. Case. 
Am. Jour. Surg., March, 1930, VIII, 648. 

Three cases of nerve tumors of the neuro- 
fibroma type are described. 

The first case was an extensive cirsoid 
neurofibroma of the head and face, with 
roentgen evidence of bone changes in the 
frontal and parietal area, and distortion of the 
facial bones. This was treated by combined 
surgical and roentgen therapy and the patient 
has remained well for fifteen years. Inasmuch 
as this had previously recurred following 
surgical treatment alone, it is suggested that 
radiation therapy should be applied to these 
cases either alone, or as a supplement to surgi- 
cal interv’ention. 

The second case was a large neurofibroma 
of the posterior wall of the stomach near the 
pylorus. 

The tliird case was a neurofibroma of the 


posterior tibial neiwe. This can be seen on 
a plain roentgenogram as a soft-tissue shadow. 

H. P. Doub, M.D. 


ULTRA-VIOLET LIGHT 

The Use of Ultra-violet Light (Osram- 
Vitalux-Lamp) in Diseases of the Respira- 
tory System. A. Moeller. Med. Klin., June 
13, 1930, XXVI, 887. 

During his studies of the influence of ultra- 
violet radiation on diseases of the respiratory 
system the author found that beginning colds 
frequently may be checked, especially with ra- 
diation through the open mouth. Light ther- 
apy in pulmonary tuberculosis should be han- 
dled ver}’ carefully. All cases of active tuber- 
culosis, especially of the exudative type, 
should be excluded from any light therapy. 
An elevated temperature and hemoptysis are 
contra-indications also. In chronic cirrhotic 
types and in the productive type one can use 
light therapy with success. The treatment 
should be done very carefully and the dose 
should be varied according to individual indi- 
cation. One must realize that the action of 
the ultra-violet rays on the lung tissue must 
be an indirect one. Treatment of bronchial 
and cardiac asthma has not been successful. 
In tuberculosis of the hilum glands one may 
notice a distinct decrease in size only after 
irradiation for several months. 

H. W. Hefke, M.D. 


The Dosage of Ultra-violet Radiation in 
Infants with Tetany. Harry Bakwin and 
Ruth Morris Bakwin. Jour. Am. Med. 
Assn., Aug. 9, 1930, XCV, 396. 

There is a widespread impression that, if 
excessive skin irritation is avoided, the greater 
the amount of ultra-violet radiation given, the 
better. Numerous observations indicate that 
the effect is not proportional to the dosage and 
that an effect produced by a smaller dose may 
be reversed when a larger dose is given. 
When cholesterol or ergosterol is irradiated, 
the antirachitic potency rises for a time and 
tlien falls as the irradiation is continued. 

The effect of measured amounts of ultra- 
violet radiant energ}- on the serum calcium oi 
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uviiiiy-fi,i:)u jnf;ims with tclatiy was studied. 
The intensity tif radiant enerjty was measured 
hy the oxalic acid-utanyl sulphate tnetlind nf 
.•\nderson aiul Kohinson. 

In the \Jsc of ultra-violet radiation for in- 
fants with tetany, there is an optimal range 
of dosage above and below which the rate of 
rise in the senmi calcium is .slowed. A daily 
dosage of tw«i minutes front and two minutes 
back at .50 cm. is optimal tinle.ss the burner is 
badly deteriorated. 

When large enough doses of ultra-violet ra- 
diation are used, the average daily rale of rise 
in the scrum calcium of white and of Negro 
infants with tetany is about the same, but the 
ininfmal dosage nccessar)’ for cure is greater 
in Negro than in white infants. 

Chakucs G. Sutiieri.akd, M.D. 


On the Ultra-violet of the Sun. Ch. Fabry 
and H. Buisson. Strahlentherapie, 1930, 
XXXVI, 410. 

The Intensities of the Short Ultra-violet 
Rays in the Sun Spectrum. F. W. Paul 
Gotz. Strahlentherapie, 1930, XXXVI, 429. 

The paper by Fabry and Buisson presents 
data on the amount of radiation emitted by the 
sun as compared with the amount reaching the 
earth. It concludes with a graphic presenta- 
tion of the composition of the ultra-violet in 
the sun spectrum after passing through the 
atmosphere. 

Gotz offers the results of measurements car- 
ried out in Arosa on a clear summer day, and 
compares the erythema effect of the ultra- 
violet in the sun before and after filtration 
through the atmosphere. 

Ernst A. Pohle, M.D., Ph.D. 


Osteitis Deformans; Its Treatment by 
Ultra-violet Rays. Clement Nicory. Brit. 
Med. Jour., March 15, 1930, No. 3610, p. 492. 

Case histories are given of four patients 
with osteitis deformans treated by irradiation 
with ultra-violet light, using a mercury vapor 
lamp. Over a period of three years these 
cases have shown a complete disappearance 
of symptoms, with a marked return of the 


bones to normality. Comparative X-ray films 
arc rcpro(lucc<i. 

The author {)iiblishcs these cases with a 
view to getting a greater number of patients 
treated by this method, and having his find- 
ings conrirmed or otherwise. 

Wai.i.ace D. Mackenzie, M.D, 


Ultra-violet Light in the Treatment of 
the Dull and Backward Child. Frank 
Sugden. British Med. Jour,, Nov. 29, 1930, 
No. 3647, p. 90S. 

The author has had considerable experience 
in the institutional treatment of dull and back- 
ward children, and has been impressed by the 
improvement in the standard of mentality of 
many of the cases under treatment by actino- 
thcrapy. He suggests that as there is no def- 
inite line of demarcation between the dull and 
backward and the mentally deficient type, it 
is reasonable to assume that patients may be 
selected and their standard of mentality be 
considerably raised by actinotherapy. The 
same standard of improvement cannot be ex- 
pected to obtain in every case, but, with 
the exception of those children who turn out 
to be of definite mental deficiency, it is very 
exceptional to find one who will not show signs 
of both physical and mental development. 

Wallace Mackenzie, M.D. 


On a Case of Similar Effect of Ultra- 
violet and of Roentgen Rays. K. Brummer. 
Strahlentherapie, 1930, XXXVI, 716. 

In white rats weighing from 40 to 60 grams, 
rickets was produced by omitting vitamines 
from their food. After three weeks, roent- 
genograms were taken as a control, and a part 
of the animals was then treated with ergos- 
terol which had been activated by roentgen 
rays of long wave length. The ergosterol had 
been irradiated in powder form by roentgen 
rays produced at 7 K.V., 10 ma., 3 cm. F.D., 
for 60 seconds and also for 60 minutes. Each 
rat received 0.0006 mgs. ergosterol per day. 

The control rats were kept on the same 
amount of unirradiated ergosterol. The rats 
which had received the irradiated ergosterol 
for three weeks did not show any signs of ^ 
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rickets and had gained from 20 to 30 grams. 
The control animals showed severe symptoms 
of rickets and two had died before the end of 
three weeks. 

The author concludes from these experi- 
ments that roentgen rays of long wave length 
can also activate ergosterol. 

Ernst A. Pohle, M.D., Ph.D. 


Symposium on Ultra-violet Therapy. 
Med. Jour, and Record, Dec. 17, 1930, 
CXXXII, 591. 

This is a series of articles on various aspects 
of ultra-violet therapy, as follows: “Differ- 
ent Methods of Applying Ultra-violet Radia- 
tion,” by W. Kerr Russell, of London, Eng- 
land; “Biological Studies of Sunlight Filters,” 
by Walter H. Eddy, of New York; “The Sta- 
tus of Window Materials for Transmitting 
Ultra-violet Radiation,” by W. W. Coblentz, 
of Washington, D. C. ; “The Measurement of 
Therapeutic Ultra-violet,” by Roger S. Estey, 
of New York; “The Tungsten Arc as a 
Source of Ultra-violet Radiation,” by W. J. 
Turrell, of Oxford, England ; “The Decrease 
in Ultra-violet and Total Radiation with 
Usage of Quartz Mercurj^ Arc Lamps,” by 
William T. Anderson, Jr., of Newark, N. J. ; 
“Sunshine for Therapeutic Use,” by M. J. 
Dorcas, of Cleveland, Ohio. 

The series of papers constitutes a good re- 
view of the technical and physical phases of 
ultra-violet radiation, and are recorded here, 
without abstracting, for the information of 
those who may be looking for such refer- 
ences. 

W. W. Watkins, M.D. 


The Effect of Ultra-violet Radiation on 
Tissue Cultures. Edmund Mayer. Strahlen- 
therapie, 1930, XXXIX, 148. 

In this paper, the results of extensive ex- 
periments concerning the effect of visible light 
or ultra-violet light alone, and of a combina- 
tion of both — of an ultra-violet line or a con- 
tinuous spectrum — on fibroblast cultures are 
reported. A quartz mercuiy vapor lamp and 
a Vitalux lamp ser\'ed as sources of radiation. 
It appears that visible light alone inhibits the 
growth and that ultra-violet light alone inhib- 


its it more or less. For the effectiveness of 
ultra-violet light, the presence of visible light 
is quantitatively without any influence. The 
continuous ultra-violet spectrum produces the 
same effect as an ultra-violet line spectrum. 
The various degrees of inhibition of growth 
can be brought about by varying the exposure 
time and by any combination of ultra-violet 
rays. It seems, therefore, that the inhibition 
of growth in tissue cultures may be used as a 
biologic measurement method for ultra-violet 
radiation. Numerous graphs and a few pho- 
tomicrograms illustrate the article. 

Ernst A. Pohle, M.D., Ph.D. 


The Effect of the Visible Light, the Infra- 
red, and Ultra-violet Rays on the Eye. 
Wolfgang Hoffmann. Strahlentherapie, 
1930, XXXIX, 93. 

This is a brief review of our present knowl- 
edge concerning the effect of light rays on 
the various parts of the eye. It is stated 
that the so-called “glass-blower’s cataract” 
is in all probability caused by infra-red rays, 
although no definite experimental proof has 
been furnished for this assumption. 

Ernst A. Pohle, M.D., Ph.D. 


Erythema Tests with the Vitalux Lamp. 
Stephan Epstein. Strahlentherapie, 1930, 
XXXVIII, 372. 

In view of the discrepancies in literature 
concerning the erythema effect of the Vitalux 
lamp, the author exposed a number of pa- 
tients to this light under various conditions. 
He found that a true ultra-violet erythema 
could be produced in four out of seven cases 
following an exposure of two hours, at 90 ^ 
100 cm. distance, over an area of 3 cm. X 
4 cm. 

Ernst A. Pohle, M.D., Ph.D. 


Cutaneous Papillomata in the Rat Follow 
ing Exposure to Ultra-violet Light. ' 

Findlay. Lancet, June 7, 1930, CCX > 


1229. 


Although much attention has been paid to 
ihronic irritation by many substances in t le 
iroduction of cancer, little attention las 
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been paid lo the possibility of carcinogenic 
action by nitra-violct rays, altlioupb there is 
abundant clinical evidence to suggest that 
prolonged exposure to suidight rich in ultra- 
violet is a cause of shin cancer in man. In 
Australia, where there is a Northern Euro- 
pean population exposed to prolonged and 
intense sunlight, rodent ulcer and epitheli- 
oma of the shin are far commoner than in 
Great Britain, and, in addition, white cattle 
in Australia are especially liable to develop 
epitheliomata, so much so that in Queens- 
land farmers have now abandoned the 
breeding of white cattle, owing to their lia- 
bility to develop cancer of the shin. This 
parallelism of extreme liability to shin can- 
cer in poorly pigmented persons and animals 
is very strihing, and strongly suggests that 
chronic dermatitis, due to excessive exposure 
to sunlight rich in ultra-violet, plays a not 
unimportant part in the ctiolog)’’ of shin can- 
cer both in man and in cattle. 

In a previous communication (1928) the 
author brought forward evidence to show 
that exposure to the mercuiy vapor lamp is 
capable of exciting carcinomatous changes 
in the skin of a mouse, if these are continued 
over a period of at least eight months. He 
now reports similar experiments on albino 
rats. Six of these animals were used, about 
six months old, and, after epilations with 
sodium sulphide, were exposed to the light 
of a mercur}'' vapor lamp three times a week. 
Three of these rats were alive eighteen 
months later and apparently in normal 
health (nothing is said as to the cause of 
death of the other three). One month later 
the author referred to one of the two surviv- 
ing rats, so that a fourth must have died in 
that period. At twenty months, a small 
papilloma was noticed on the dorsal surface 
of the right ear of this animal, which had, at 
nineteen months, developed a white opacity 
in the cornea of the right eye. This papil- 
loma of the ear grew rapidly into a large, 
horny excrescence. A month later two 
small ones appeared on the dorsal surface 
of the left ear. At this period the rat died 
of bronchopneumonia. Microscopically, the 
tumor of the right ear had all the appear- 


ance of a rapidly growing papilloma, with 
cell-nest formalion and much kcratinization ; 
cartilage of the ear was intact. There was 
no infdtration or metastase.s, but the author 
believes that such a rapid growth suggests 
that infiltration would have occurred had the 
animal lived longer, and it should also be 
noted that the growth continued in the ab- 
sence of further exposures to the lamp, 
^licroscopic study of the C 3 'C may have been 
a sarcomatous condition of the conjunctiva, 
but it is believed that it was more probably 
a chronic inflammatory lesion. 

H. J. Ullmann, M.D. 


Further Studies on the Biological Action 
of Radiations of Different Wave Lengths. 
Ettore Conte. La Radiologia Medica, June, 
1930, XVII, 689. 

Tlie results of these experimental researches 
seem to contradict the findings of Ludwig and 
von Ries, who believe in an antagonistic action 
between ultra-violet and infra-red rays They 
may be summarized as follows : 

(a) The biological action of ultra-violet rays 
on experimental rickets of white mice cannot 
be prevented or retarded bj'' infra-red radia- 
tion. 

(b) This fact is verified when the radiating 
energ)^ is administered for either therapeutic 
or preventive purposes. 

(c) Infra-red rays alone may accelerate, 
within certain limits, the manifestations of 
rickets in mice fed with Steenbock’s diet. 

L. Marinelli. 


The Principles of a new Ultra-violet Do- 
simeter. Edith Weyde. Strahlentherapie, 
1930, XXXVIII, 378. 

An instrument is described for the measur- 
ing of the erjMiema producing part of the 
ultra-violet spectrum, making use of a light- 
sensitive solution. When exposed to ultra- 
violet light, the solution changes to a blue 
color and discolors again in the dark. It can, 
therefore, be used for several hundreds of 
tests. The degree of bluing is determined by 
a colorimeter whose scale is calibrated in 
terms of skin eiythema. Investigations proved 
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that the so-called “I X T law” (Intensity X 
Time) does not hold in this case. It is neces- 
san’^ to add a correction factor which was 
found to be 0.7 in twelve examined persons. 
The relation has to be changed, therefore, to 
I X The error of measurement amounts 
to plus or minus 20 per cent. 

Ernst A. Pohle, M.D., Ph.D. 


Sources of Radiation and Their Physical 
Characteristics. W. W. Coblentz. Jour. 
Am. Med. Assn., August 9, 1930, XCV, 411. 

This supplements a previous paper (June 1, 
1929), with data on sources of ultra-violet and 
infra-red radiation. There seems to be suffi- 
cient biologic evidence to show that the effect 
of ultra-violet radiation is photochemical, and 
that there is a minimum or threshold value 
below which this action is ineffective, especial- 
ly as regards the physiologic action obtained 
in an exposure of reasonable length. 

The tungsten filament lamp, even when en- 
closed in a bulb that transmits the ultra-violet 
rays of wave lengths from 280 to 310 millimi- 
crons, emits but little ultra-violet rays of these 
wave lengths. 

The ultra-violet spectrum of the mercury 
arc consists of a series of intense emission 
lines irregularly distributed throughout the 
ultra-violet and visible spectrum. 

The incandescent tungsten filament pro- 
duces a continuous emission spectrum having 
a high intensity throughout the visible into the 
infra-red. 

A recent production is a combination of a 
mercury arc between highly incandescent elec- 
trodes of tungsten. A tungsten filament op- 
erates in parallel with the mercur)'- arc, but it 
is at a considerably lower temperature than 
the incandescent tungsten electrodes. The sur- 
rounding globe, of special glass, absorbs the 
rays of wave lengths less than 280 millimi- 
crons not present in sunlight. The mercury' 
arc supplements the ultra-violet radiation at 
from 280 to 365 millimicrons, which is only' 
feebly emitted by the incandescent tungsten 
electrodes. 

The result of this combination of incandes- 
cent solid and arc-vapor radiation is an un- 
usual emission spectrum, consisting of a series 


of strong ultra-violet emission lines of mer- 
cury' vapor superimposed on a continuous 
spectrum radiation from the incandescent sol- 
id, which increases rapidly' in intensity and ex- 
tends throughout the visible and into the deep 
infra-red. 

No data were obtained in the effect of aging 
of the lamp. 

By means of a sensitive sodium in quartz 
bulb photo-electric cell it was found impossible 
to measure the ultra-violet rays from a ra- 
diant gas heater after provision was made that 
the burner be over-rated in order that meas- 
urements might be procured in normal opera- 
tion, and also when an excess amount of gas 
was used. An attempt was made to measure 
the ultra-violet radiation emitted by' the gas 
flame. Instead of attempting to use the ra- 
diant gas heater as an ultra-violet radiator, it 
should be obvious that such a radiant gas heat- 
er is an excellent source of intense infra-red 
radiation. 

Various radiant heaters used for therapeu- 
tic purposes do not differ in principle from 
those used for heating dwellings. 

Charles G. Sutherland, M.D. 


The Biologic Test of the Ultra-violet Ra- 
diation Emitted by a Vitalux Lamp. Lothar 
Bbhmer. Strahlentherapie, 1930, XXXVI, 
805. 

The Vitalux lamp is constructed like an 
ordinary incandescent lamp but its bulb is 
made of ultra-violet transmitting glass. Since 
some investigators have questioned the ultra- 
violet emission of this lamp in the region 
around 3,000 A., the author exposed fields on 
the chest and abdomen of patients, at 80 cm. 
distance, for 90 minutes. In each case, half 
of the area was covered by glass which did 
not transmit below 3,300 A. After 20 hours, 
a definite erythema appeared on the uncovered 
area. A photograph of the reaction and also 
a spectrogram of the Vitalux lamp, unfiltered 
and filtered through the glass, are appended. 
The conclusion arrived at is that there is suf- 
ficient radiant energy' below 3,300 A. m the 
emission of the Vitalux lamp to produce an 
erythema. 

Ernst A. Pohle, M.D., Ph.D. 
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The IrracHntion of Boch' Cavities by 
Ultra-violet Light Generated in Them. 
Stephan Westmann. Med. Klinik, Aug. 1, 
1930, XXVI. 1H6. 

The author dc.scrihcs some instnimcnfs de- 
signed to bring direct \iltra-violet radiation 
into body cavities. For treatment of laryngeal 
lesions an endo.scope has lu-en devised, with a 
quartz window on its lip and tlie mechanism 
wliich produces the ultra-violet rays in the en- 
doscope itself. A cystoscope has been con- 
structed similarly. Electrical accidents are 
avoided by insulation. Spectral analysis shows 
emission of ultra-violet rays in sufiicient 
amounts to cause a definite reaction. Ex- 
posure of limited areas in liody cavities is pos- 
sible with these devices, and may lead to ther- 
apeutic results. 

I-I. W. Hence, M.D. 


On the Time Factor of the Reaction of 
Albumin to Radiation. Wolfgang Gentner 
and Kurt Schwerin. Strahlentherapie, 1930, 
XXXVII, 788. 

The authors continue their experiments con- 
cerning the effect of radiation on albumins. 
In this paper, they report the results of the 
effect of different intensities of ultra-violet 
rays on albumin solutions. The latter were 
exposed in a quartz tube which had been 
placed in front of the chamber of a dosimeter. 
The authors found that the time factor is 
almost equal to one and that only with very 
high intensities of tire radiation emplo}'ed is 
there a definite difference in the reaction. 

Ernst A. Pohle, M D., Ph.D. 


WOUNDS (THERAPY) 

The Healing of Operative Wounds in 
Irradiated Tissues. Vittorio Podesta. 
Rivista di Radiologia e Fisica Medica, 
August, 1930, II, 446. 

The author reports some experiments on 
rabbits on the healing of wounds, and con- 
cludes that large doses of radium delaj^ the 


proce.ss of cicatrization, and if the doses arc 
veiT large there is no healing whatever. These 
do.se.s produce a necro.sis of the deeper ti.ssues 
in direct contact with the radium which docs 
not permit healing to take place until the 
necrotic tissue has sloughed, and the superfi- 
cial tissues at the same time show little tend- 
enc}' to close in. As a corollaiy, the author 
is of the opinion that in racliosurgeiy it is best 
to treat the wounds as lacerated-contused 
wounds, with great traumatism to the tissues, 
to wait for sloughing and localization of the 
process, and then to make a wide excision, fol- 
lowed by suture, through healthy tissue. 

The article is supplemented by many photo- 
micrographs and a bibliography. 

E. T. Leddy. M.D. 


The Rate of Healing of Electrosurgical 
Wounds as Expressed by Tensile Strength. 
John D. Ellis. Jour. Am. Med. Assn., Jan. 
3, 1931, XCVI, 16. 

For the purpose of description of the his- 
tologic effects of high frequency cutting cur- 
rents on tissues, the relative and roughly de- 
scriptive terms of cutting, desiccation, and 
coagulation can be accepted. The use of cut- 
ting currents, with just enough desiccation to 
control capillary hemorrhage without result- 
ing in coagulation and slough, has made justi- 
fiable many surgical operations in easily bleed- 
ing fields that would formerly have been con- 
sidered foolhardy. Examples of this are the 
revolutionizing of brain surgery, partial hepa- 
tectomy, and splenectomy for laceration ; wide- 
spread excisions of facial cancers without sub- 
sequent slough, and operations on the jaun- 
diced patient, who is prone to bleed freely 
from the incisions. The enthusiasm for the 
new surgical currents has led to some quite 
optimistic reports regarding uniformly pri- 
mary healing and rapid cicatrization of elec- 
trosurgical incisions. 

A study of the tensile strength per centi- 
meter of length, at various time intervals, of 
healing incisions of skin, muscle, and stomach 
were performed in dogs. Control scalpel 
wounds were made. Only 60 per cent of the 
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electrically produced skin wounds showed pri- 
mary union in comparison with 97.5 per cent 
of primarj’^ union in the control scalpel wounds, 
which indicates the futility of expecting pri- 
mary skin healing in a fair percentage of elec- 
trical wounds. When union did occur, the 
wound was somewhat weaker than in cor- 
responding scalpel wounds, and in the case 
of heavy dehydration did not attain a strength 
equal to the scalpel wound in twenty-one days. 
The stomach and muscle incisions electri- 
calh" produced show the same percentage of 
primarj^ union as the scalpel wounds. The 
electrically produced stomach wounds are 
notably weaker at about the mid-point of heal- 
ing. The electrically produced muscle wounds 
are of almost equal strength with the scalpel 
wounds through the entire healing period. 

While these observations do not argue 
against the emplo 3 -ment of the electrosurgical 
knife for making surgical incisions when clear- 
cut indications for its use present themselves, 


this method cannot be considered as a practi- 
cal substitute for the scalpel for routine use. 
Charles G. Sutherlaxd, M.D. 


Studies on the Prophylactic Effect of Ir- 
radiation on Inflammations. 

On the Influence of Roentgen Rays on the 
Healing of Wounds. Shuichi Fukase. 
Strahlentherapie, 1930, XXXVI, 95 and 
102 . 

The author studied the effect of roentgen 
raj's upon the healing of skin wounds in rab- 
bits. Two tr’pes of radiation were used, 170 
K.V., filtered through 3.0 mm. A1 or through 
0.5 mm. Zn. The dose in both cases amounted 
to 400 r. It appeared that the heavily filtered 
irradiation was more effective. The wounds 
healed much quicker than the untreated parts ; 
there is a true inhibitory action of roentgen 
rar’S on the inflammator}’’ reaction in tissue. 

Ernst A. Pohle, AI.D., Ph.D. 
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For the first time 


excellent results in radiography 
excellent results in deep therapy 

Q 

P. : 


from ONE X-Ray 

generator 

H ere is the latest achie^ ement of West- 
ingliouse Engineers — the perfection 
of the new Westinghouse Dicx — a valve 
tube rectified X-Ray generator capable of 
(1) operating continuously at 200 K. V. 
Crest for Deep Therapy (2) delivering 
ample output for fast Radiography. 

Prc\ious attempts to de\clop a Combination 
X-Ray Generator ha\c always resulted in a com- 
promise. Ne\er before has it been possible to 
obtain satisfactor>’ results in both therapy and 
radiography with a single X-Ray generator. If 
excellent results were obtained in therapy, poor 
results were obtained in radiograph) — or vice 
sersa. But now for the first time the Westing- 
house Diex assures full efficiency in both radiog- 
raphy and therapy. 

In addition, remarkable refinements are in- 
corporated in the control panel of the new 
Westinghouse Diex. It is the first powerful 
X-Ray generator equipped with stepless control 
oj kilovoltage over the entire range — controlled by 
the simple turning of a hand wheel. 

Also the newDiex is equipped with a stabilizer 
which maintains constant the filament heating 
currents of both the vahe tubes and the X-Ray 
tube at all settings over the entire range of the 
apparatus, insuring uniformity of operation. 

These and other remarkable features of the 
new Diex are given in full detail in a new de- 
scriptive folder just off the press. Send the 
coupon below. 
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WESTINGHOUSE X-RAY CO., INC, Dept. E-5 
Long Island City, N. Y., U. S. A. 

Send tre new descriptive Jolder oj tho Diex. 



Dr. 

Office 

City State. 
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MET ALIX 

line focus tube is an all-round tube of superior optical qualities for general 
diagnostic work. It is particularly suitable for heavier bone work, 5 feet 
chests, pictures of the gall bladder, and the genito-urinary tract. 

But it is not the proper tube for extreme speed work at extremely high 
railliamperages. 

In busy hospitals g.i. work with consecutive series of hea^^• instantaneous 
loads should be allotted to the larger 10 kW tube. 

For the best results in fine bone work — if the time factor is of minor impor- 
tance — 2 3 kIJ~ and J.5 klF. 
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With the Kclckct Power Plus 125-Pca(< Kilovolt 

j ^ . STABILIZED TUBE RECTI- 
FIED X-RAY APPARATUS 
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The headline means all that it says. Keleket 
again steps out with something new. We could 
have announced it before, but it takes time to 
stand the test of the Keleket policy: never to 
place on the market any unit until it has proved 
in laboratory and actual practice that it is a 
distinct contribution to the profession. 

It’s a new standard of e.xcellencc — a stabilized 
tube rectification. The very small voltage drop 
per increased current load is in- 
dicated on the chart. The volt- M W TK 
age regulating dials remained 
unchanged as the additional cur- 
rent was placed on a bank of 
X-ray tubes used as a load. X'RAV E 
Sphere gap voltage readings modert 


Keleket 

X-RAY EQUIPMENT 
As modern as tomorrow 


were taken at intervals of 50 milliamperes load 
Keleket guarantees 1000 milliamperes at 125 peak 
kilovolts. 

It has all the advantages of both mechanical and 
valve tube rectification, provable by demonstra- 
tion tests: Permissible Use of spark gap in volt- 
age calibration . . . quietness . . . complete lack 
of high frequency oscillation in the high tension 
rectified circuit . . . extreme simplicity of control 
. . . automatic circuit breaker . . . 
TK - complete stabilisation of filaments 

I valve tubes, and X-ray tube 

(part of standard equipment) 

• • • high current techniques per- 
IPMENT missible for ultra fast radiog- 

raphy. Complete story sent at 
tomorrow your request. 


The KELLEY-KOETT MFG. CO., Inc., 222 West Fourth Street, Covington, Ky., U.S. A. 
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RADIOLOGICAL SOCIETY OF NORTH AMERICA 
AMERICAN ROENTGEN RAY SOCIETY 
AMERICAN RADIUM SOCIETY 

Third Intern ational Congress of Radiology 

Paris, July 26 to 31, 1931 

Brief Preliminary Sketch of Official Pre-Convention Tour 

LEAVE NEW YORK JULY 6TH, 10 P. M., STEAMER 
FRANCE, first class, arrive Havre July 14. Belgium, Holland, 
Hamburg, Berlin, Prague, Vienna, Switzerland, Genoa, Monaco, 
Marseilles, arriving Paris July 26, A. M. Paris in convention to 
Jul}^ 31st. 

Post convention tour to British Isles or Russia optional (de- 
tails on request). Societies tour officially ends when convention 
ends, but every one furnished with ticket back to United States 
good on any French Line cabin steamer. No attempt is made 
here to give list of things we do in the above cities and countries 
except to say we cover everything of interest in the best manner. 

The ladies will be entertained while the doctors are at clinics. 

THE PRICE INCLUDES one night at Hotel New Yorker or 
Hotel Lincoln (no meals) night before sailing, in New York City. 

Baggage insurance $300 per person, covering loss, damage, 
pilferage, etc. Accident insurance $10,000. (Common carrier.) 

Eastbound: Steamer France, first class minimum (elaborate 
rooms proportionately more at tariff rates). Westbound: Any 
French Line cabin ship. All Government taxes. Visaes (but 
not passports). 

Rooms at hotels and all meals (except dinners in Paris during 
convention). All admission to places visited. All handling of 
baggage. All taxis. One all night party Paris, to Follies Ber- 
gere. La Boheme, Le Perroquet, Zelli’s, La Tour D’Argent, etc., 
etc. On this party champagne is included (any quantity). 

You have nothing whatever to do after you leave the hotel in 
New York except to go in one of our taxis to the ship. We 
perform complete courier service. Stops are one and two days, 
although account of Clinics more interesting in certain cities (for 
instance, Vienna or Berne) an additional day might be spent. 

Travel is by ocean liner, train, Rhine river steamer, taxi, DeLuxe 
autos and in one or two instances short trips are made by motor 
coach. Special trains if convention is complete 200 persons. 

.■Ml general tipping. 

NOTE: The Doctors are leaving as an official party 

on the France, July 6th, taking the Continental tour and 
Clinics before the Paris convention because Clinic work is much 
more interesting in July than .•\ugust (August being a standard 
vacation month for Physicians in Europe). 

Address all communications to: APPROVED: 

BARTON H. SMITH Djj BUNDY ALLEN 

Officially in Charge of Transf'oriation and Arrangements 
Room' 304 Citizens Bank Building, Tampa, Florida. For the Coinmillecs 
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MODERN 


X-RAY 

STANDARD 


EQUIPMENT 




AT THE RIGHT— A COMBINA- 
TION RADIOGRAPHIC AND 
FLUOROSCOPIC POTTER 
BUCKY DIAPHRAGM TILTING 
TABLE. 

COUNTERBALANCED POT- 
TER BUCKY DIAPHRAGM, 
TRENDELENBURG POSI- 
TION, STEREOSCOPIC TUBE 
STAND. LONG FLUOROSCOP- 
IC TUBE TRAVEL. 

Price 1000.00 


AT THE LEFT— A SINGLE VALVE 
RECTIFIED X-RAY MACHINE— TYPE 
KSV. 

150 M.A. AT 90 PKV FOR RADIOG- 
RAPHY, 5 M.A. AT 125 PKV FOR 
THERAPY. FULLY EQUIPPED 
CONTROL STAND, FAMOUS PAT- 
ENTED LIMITED CAPACITY 
SAFETY WINDING FOR TREAT- 
MENT AND FLUOROSCOPY, COM- 
PACT CONSTRUCTION, EFFICIENT 
IN OPERATION. 

Price 1!20S.00 with Kenotron Tube 
1400.00 with Metalix Tube 

(Illustrated) 




STANDARD X-RAY CO. 

1934 Nf. Burling St. CHICAGO, ILL. 

Makers of 

••LIMITED CAPACITY SAFETY TRANSFORMERS’’ 
LARGEST EXCLUSIVE MANUFACTURERS OF X-RAY EQUIPMENT IN THE U. S. 
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lODIPIN 

40 % 

IODIZED VEGETABLE OILS 

MERCK 

Contrast Medium 

Myelography 

Bronchography 

2 Cc. ampuls and bottles of 25 Gm. 

Literature on request 

MERCK & CO. 

Rahway 

INC. 

N. J. 


INSTRUMENT 

COMPANY 


250 200 

(50 

100 

I [_ 

■■ 1 ' IM'l ' P I'M M ' M 
25 20 

M j+i ' 1 M ' r 
15 

10 


r-UNlTS 



CLEVELAND OHIO 

50 0 


Read directly and accurately with the Victoreen r-Meter and 
Fricke-Glasser Dosimeter 

Illustrated is the scale used in the new Fricke-Glasser Dosimeter — equipped 
with tvv'o chambers either total dose or intensity may be read directly in 
r units. 

The Victoreen r-Meter with scale calibrated either 0-25 r or 0-100 r is used as 
an intensitometer only. The r unit intensity per minute being read directly 
on the scale. 

Insuring the roentgenologist of safety and duplication of treatment regard- 
less of varying conditions the use of these instruments can only result in 
more intelligent application of theory and greater success of treatment. 

The calibration of all Victoreen instruments is guaranteed. 

Literature forwarded on request 

VICTOREEN INSTRUMENT CO. 

5806 Hough Avenue Cleveland, Ohio 

SM Abroad Crclushtly Thrmtsh Ike General Electric X-Ray Ct>r/> vation 
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Better 


than average speed 



For average routine Avork Patterson Cleanable 
Intensifying Screens are extremely economical. 
Prices have been reduced 20%, but the qualities 
that produeeclear cut, readily diagnosible radio- 
graphs have not depreciated one iota. Speed... 
lack of grain . . .freedom from lag. . . cleanability 
. . . and above all, uniformity are features of 
Patterson Cleanable Screens that combine to 
achieve brilliance, with the desired contrast — 
that produce details of the proper delicacy to 
promote accurate diagnosis. 

Where good average speed is required for rou- 
tine work we recommend Patterson Cleanable 
Screens. When maximum speed is essential . . . 
use the Patterson Speed Screen Combination. 

THE PATTERSON SCREEN COMPANY 

Dept. R. TOWANDA, PENK., U. S. A. 

Patterson 


Screens 

INTENSIFYING h FLUOROSCOPIC 



Approted methods of mounting and 
cleaning and directions of proper care of 
intensifying and fluoroscopic screens are 
presented in cur booklet '"Vor Better 
Results from X-ray Screens ” We uill 
gladly send you a copy. 


SCREEN SPECIALISTS FOR MORE THAN 16 YEARS 
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Mallinckrodt Chemical Works, 

Med. Dept. 60, 

Second and Mallinckrodt Sts., 

St. Louis, Mo. 

Please send me “Technique for Oral and 
Intravenous Use of lodeikon.” 

Name — 


Street 


DEEP X-RAY THERAPY 

in Malignant Diseases 
A Report of an Investigation Carried Out 
from 1924-1929 Under the Direction of the 
ST. BARTHOLOMEW’S HOSPITAL 
CANCER RESEARCH COMMITTEE 
By WALTER M. LEVITT, M.B., D.M., R.E. 
With an introduction by 
SIR THOMAS HORDER, M.D., F.R.C.P. 
"Brings our knowledge upon the whole subject of 
deep X-ray therapy in cancer to a state of precision 
not hitherto attained in this country, and may prove 
to be of great value as a standard in this matter for 
some little time to come .” — From the Introduction. 
S2.50 

Published by 

JOHN MURRAY, 50 Albemarle St., London 


ADVERTISEMENTS 

of none other than strictly relia- 
ble firms are knowingly accepted 
for this publication 

You are safe in dealing with 
advertisers in 

RADIOLOGY 

THEY MERIT YOUR PATRONAGE 


. State 


BRITISH JOURNAL OF 


RADIOLOGY 


The Official Organ of the British Insti- 
tute of Radiology incorporated vvith the 
Rbntgen Society. 

Hon. Editors: 

G. W. C. KAYE, O. B. E., M. A., D. Sc. 

RUSSELL J. REYNOLDS, M. B., B. S., 
M. I. E. E. 

Published Monthly, 45 net. Postage 2d. 
Annual Subscription, £2. 2, Od net. Payable in 

advance. 

Specimen copy sent on application to the 
Publishers: 

WILLIAM HEINEMANN 
(Medical Books) Ltd. 

99 Great Russell Street, London, W. C. 1. 
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rilK 0.\’Ly RADtOPAQUE OIL OF LOW VISCOSITY 

S^^'US VISUALIZATION ^ 

Low viscosity aiul correct i 
^ ra(lioj>acily insure: I 

* (1) Ease aiul complete- .<; 


ness of filling. 






(2) iUaximuni of deline- 
ation. 


I WiWi*— (3) Rapidity of drainage. 

SINUS VISUALIZATION INTRA.UTERJNE STUDIES 

PYELOGRAPHY 

(1) The high radiopacity of Brominol Light as compared with sodium 

iodide solutions results — INTRA 

in pyelograms of strik- UTERINE STUDIES 

ing clarity. Brominol Light 

(2) Being an inert, ffi/ ,, possible deline- 

. . j. — ation of the uterine 

non-iomzed, non-irri- j j j ^ 

• shadow and the deter- 

tant oil, Brominol Light mination of tubal pat- 

causes no irritation or ency ivithout recourse 

reactions. tW ^ to high pressures. 

PYELOGRAPHY 




LAB ORATORIE S 

NORTH CHICAGO, ILLINOIS, U. S. A. 

NEW YORK ST. LOUIS SEATTLE SAN FRANCISCO LOS ANGELES 

TORONTO WATFORD, HERTS, ENGLAND BOMB.A.Y 
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UNIVERSITY OF CAMBRIDGE, ENGLAND 

DIPLOMA IN MEDICAL RADIOLOGY AND ELECTROLOGY 

The next course of study for the Diploma, which is open only to duly quali- 
fied medical men and women, begins on October Sth, 1931, and occupies nine 
months. During the first three months instruction in Physics is given in the Cav- 
endish Laboratory, and in Elementarj'^ Radiology and Electrology in the Depart- 
ment of Radiology at Cambridge. Arrangements are made by the British Insti- 
tute of Radiology for a similar course to be given in London at the same time. 
These courses are alternative. 

The second three months must be spent in London, where lectures are given 
at the British Institute of Radiology, and are combined with clinical instruction 
in the large teaching hospitals. 

The third three months may be spent in recognized hospitals in London or 
elsewhere, the student acting as clinical assistant or in similar capacity. 

The examinations consist of three parts, viz; — 

1. Physics, with examinations in January and April. 

2. Radiology and Electrology, with examinations in April and July. 

3. The presentation of a thesis, which is entirely the candidate’s own work, 
and is intended to show that he has had practical experience of the 
subjects. 

Further information as to the courses may be obtained from: — 

G. STEAD, M.A., Secretary for the Diploma, Cavendish Laboratory, Cambridge, 

or 

The General Secretary, British Institute of Radiology, 32, Welbeck Street, London, W.l. 

American and Canadian students desiring admission to the courses should make applica- 
tion to the Secretary for the Diploma before June 30, and should give full details of their 
medical qualifications. 
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NOW READY- 


Our 


1931 


Illustrated Catalog — 

The New Brady General Catalog is 
now on the press: * * An interesting 
compendium of a thoroughly com- 
plete x-ray accessory line * * that 
will help you operate more effect- 
ively— and — 

SAVE YOU MONEY 

Gladly sent free to all Radiologists 

Geo. W. Brady ^ Co. 

CHICAGO 


Geo. 'W. Brady Co. 

809 S. Western Ave. 

Chicago 

Without obligation, please send me a copy of your new catalog. 


Street- 


City AND State.. 



XXVI 


RADIOLOGY 






j^A J^ew Second Edition'^ 


REVISED AND ENLARGED 

UROLOGICAL 

ROENTGENOLOGY 

BY 

HUGH H. YOUNG. M.D. 

Clinical Professor of Urology, Johns Hopkins University 
Director, James Buchanan Brady Urological Institute, Johns Hopkins Hospital 

AND 

CHARLES W. WATERS, M.D. 

Instructor in Clinical Roentgenology, Johns Hopkins University 
Assistant Visiting Roentgenologist, Johns Hopkins Hospital 

The call for a second edition has given the authors the op' 
portunity to bring it up to date by the addition of over one 
one hundred pages of new text matter and over fifty new 
illustrations, with two colored plates. The new chapters in- 
clude Intravenous Urography, Arteriography of the Aorta and 
Its Abdominal Branches in Urological Roentgenology, and Re- 
cent Progress in Technique. More than ever is it now true 
that “Young and Waters’ monographic atlas is the last word 
in Urological Roentgenology.” 

4T0, CLOTH, 630 PAGES, 592 ILLUS. (3 COLORED) - $ 20.00 net 

PAUL B. HOEBER, IlfS - PUBLISHERS - 76 FIFTH AVE., N. Y. 

Publishers ot Annals of Roentgenology; The American Journal of Surgery; Annals of Medical History; Clio Medica, etc^ 

ORDER BLANK 

PAUL B. HOEBER, Inc., Publishers 

76 Fifth Avenue, New York Date 153 

Send me., cop . of 

Young y Waters — Urological RoENTGENOLOGy- , , ^ $20.00 net 

Enclosed find check for in payment. | [ Send C.O.D. | | Charge to my account. 

Home Street 


City or Tonn State 
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LIPIODOL {Lafay) 


for Roentgenological Exploration 



THE ORIGINAL FRENCH IODIZED OIL— 
THE CONTRAST MEDIUM DISCOVERED 
BY SICARD AND FORRESTIER OF 
FRANCE 

Remarkable Opacity, Perfect Tolerance 
and Simple Technique are the factors ac- 
countable for the steadily increasing use of 
LIPIODOL in Thoracic Surgery, Broncho- 
Pulmonary Affections, examination of The 
Genito-Urinary Tract, The Spinal Cord (for 
this purpose LIPIODOL is made in two 
forms — Ascendfng and 'Descending'), The 
Subarachnoid Space, The Epidural Cavity, 
etc. ’ 

Liicratiirc upon request 


-9- 


Council Jiccepted, LIPIODOL 
• is in use in more than 300 Hospitals 
in tite U. S. A. 



90-92 Beekman Street New York, N. Y 

Canadian Agent,-. KouRier Frcrcs, 210 Rue Lemoine, Montreal 


DONT FM 
<AN<ER A 



A grave responsibility rests upon 
the family physician 

IT IS HIS DUTY: 

To keep abreast of progress in cancer research 
and clinical experience. 

To warn bis patients of early symptoms of cancer. 

Toinsistuponperiodicbealtbexaminatinucri • / 

nill lead to the correction of preca^^^’®’* 
conditions and the detection of early can^T”* 

"Cancer is today the outstanding problem in medicine and public b I I, 
it threatens the ascendency of all other causes of death... educaf 
of the medical profession and of the public is the most essenl”7 
of the present active campaign for the prevention and cure of 
(mlUarn H. Welch, M. D., m Cancer: In,ernnt!o„„l r 
file Study of Cancer in honor of James Ewinp m •! to 

THE NEW YORK CITY CANCER COMMITTEP 

34 East 75th Street • RHinelander 4-0435 
yCl‘cuf"’,7ri,fiaihe American Society for the Control of Cancer, JVe,,- y 

In greater New York we will gladly fumish quali&ed speakers to groupn of ihi 

ge for a talk. Pamplilet^ will be fumisbed for fp#»*. a :... .. 


sbare ia helping to arrange f 
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[A 7^ew Second Edition J 

REVISED AND ENLARGED 


UROLOGICAL 

ROENTGENOLOGY 


HUGH H. YOUNG. M.D. 

Clinical Professor of Urology, Johns Hopkins University 
Direaor, James Buchanan Brady Urological Institute, Johns Hopkins Hospital 

AND 

CHARLES W. WATERS. M.D. 

Instructor in Clinical Roentgenology, Johns Hopkins University 
Assistant Visiting Roentgenologist, Johns Hopkins Hospital 

The call for a second edition has given the authors the op' 

. portunity to bring it up to date by the addition of over one 
one hundred pages of new text matter and over fifty new 
illustrations, with two colored plates. The new chapters im 
-» elude Intravenous Urography, Arteriography of the Aorta and 
Its Abdominal Branches in Urological Roentgenology, and Re' 
cent Progress in Technique. More than ever is it now true 
that “Young and Waters’ monographic atlas is the last word 
in Urological Roentgenology.” 

4 TO, CLOTH, 630 PAGES, 592. ILLUS. (3 COLORED) ' ' $ 20.00 net 

PAUL B. HOEBER, HS ^ PUBLISHERS ^ 76 FIFTH AVE., N. Y. 

Publishers ot Annals of Roentgenology; The American Journal of Surgery; Annals of Medical History; Clio Medica, etc^ 

ORDER BLANK 

PAUL B. HOEBER, Inc., Publishers 

76 Fifth Avenue, New York Date. 193 

Send me... cop of 

Young &■ Waters — Urological Roentgenology- - - - $20.00 net 

Enclosed find check for in payment. [ [ Send C.O.D. | | Charge to my account. 


Name 

City or Ton n 


State 




RADIOLOGY 


XXVIl 






LIPIODOL (Lafay) 


for Roentgenological Exploration 



Council Jlccepted, LIPIODOL 
• is in use in more than 300 Hospitals 
in tlie U. S. A. 


THE ORIGINAL FRENCH IODIZED OIL— 
THE CONTRAST MEDIUM DISCOVERED 
BY SICARD AND FORRESTIER OF 
FRANCE 

Remarkable Opacity, Perfect Tolerance 
and Simple Technique arc the factors ac- 
countable for the steadily increasing use of 
LIPIODOL in Thoracic Surgery, Broncho- 
Pulmonary Affections, examination of The 
Genito-Urinary Tract, The Spinal Cord (for 
this purpose LIPIODOL is made in two 
forms — Ascending and Descending), The 
Subarachnoid Space, The Epidural Cavity, 
etc. 

Literature upon request 
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90-92 Beckman Street New York, N. Y. 

Canadian Agents; Rougier FrercSi 210 Rue Lemoine, Montreal 






don't 
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A grave responsibility rests upon 
the family physician 

IT IS HIS DUTY: 



To keep abreast of progress in cancer research 
and clinical experience. 

To warn his patients of early symptoms of cancer. 
To insistupon periodic health examinations which . 
will lead to the correction of precancerous 
conditions and the detection of early cancers. 


"Cancer is today the outstanding problem in medicine and public health; 
it threatens the ascendency of all other causes of death . . . education both 
of the medical profession and of the public is the most essential part 
of the present active campaign for the prevention and cure of cancer.” 

IS. Welchy M, jD., in Canceri Saternational Contrihutionn to 
the Study of Cancer in honor of Janies Ewing. Philadelphia, 1931.J 


THE NEW YORK CITY CANCER COMMITTEE 

34 East 75th Street • RHinelander 4-0435 

I/notareniilcntofTSeic . , o . ^ 

York Ciiy-tcriie lo the American Society the Control of Cancer, New York, N. Y. 

In greater Nen- York ne vill glaillj fumidi qunliCed apeokers lo groups of thirty or niorr. Do jour 
.hare in helping lo arrange for a talk. Pamphlet, will be fumisheil for free distribution on request. 
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Intravenous Urography 

A Feasible Office Procedure 

W ITH Skiodan, it is unnecessary to prepare and steri- 
lize each dose immediately before use. Solutions 
kept in sterile dark bottles remain clear and unaltered in- 
definitely. Skiodan is non-toxic, and its slow intravenous 
injection is not followed by reactions. Hence, the pa- 
tient may leave as soon as the examination is completed. 

Direclions on arcular enclosed with every bottie 

SKIODAN 

Tndtcart 

Brand cfMETHIODAL 

Literature sent on request 

Obtainable in bottles of 20 Grams from vvhole- 
sale druggists and from dealers in x-ray supplies. 


ir3M 


WlNTHROP CHEM^AL COMPANY. INC 


170 VARICK STREET 






WlNTHRO P 


NEW YORK. N Y. 
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Over 1*72 times the useful radiation when 
operated at 200 K.Y”, . . 



The WeUhtghouse Quadrocondex, silent 
in operation, cattses no radio interference 
ana has no moting parts. 


. , ^ i >«. 


The curves above illustrate the smooth, constant poten- 
tial delivered by the Westinghouse Quadrocondex, as 
compared with the pulsating current produced by 
mechanically rectified deep therapy generators. Unlike 
the latter, where only a portion of each wave is rectified, 
the Quadrocondex utilizes the entire wave, using large 
condensers to eliminate pulsation. 

The advantages of this constant potential are so marked 
that they are now recognized by leading radiotherapeu- 
tists throughout America and Europe. As Mutscheller’s* 
summary of his investigations shows: — 

Surface doses obtained ■with constant voltapc radiations are considerably 
larfter than those obtained with rectified current, and the depth doses of con> 
Slant voltage radiations are increased in a greater proportion than surface doses. 

*'2. The a\cragc w'a\e length of the constant •voltage radiation is distinctly 
shorter than that of pulsating current radiation, and the speara show clearly 
that the constant \oltagc radiation contains a smaller percentage of long wave 
lengths or low penetrating rays. 

"3. Due to this fact, the same extent of absorption uniformityor "homogeniza- 
tion’ can be obtained with a thinner filter. 

**4. Furthermore, for equal energies forced through a tube the useful pene- 
trating radiation from constant voltage current at 200 K.V., operation is, on 
theaverage, slightly over IV 2 times as great/’ 

Send for a new bulletin describing the Westinghouse 
Quadrocondex — and also a series of interesting reprints 
from radiological joufnals.amplifying the advantages of 
constant potential in X-ray deep-therapy. Westinghouse 
X-Ray Company, Inc., Dept. E-4, Long Island City, 
New York, U. S. A. 

•from '^Uniform Voltage ts. Pulsating 
' Currents vt Clinical Deep Therapy’ 

bj A.Mutscheller.Ph.D.in ''Radiology.** 
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SKIN MALIGNANCY* 

COMMENTS ON THERAPY 

By ROLLIN H. STEVENS, M.D., Detroit, Michigan 


T he treatment of malignancy is now a 
most important specialty embracing 
several other specialties in general sci- 
ence and in medicine. The treatment of skin 
malignancies should also presuppose a spe- 
cial knowledge of dermatolog}'. 

Up to 1895, surgery, by means of caus- 
tics, cautery, or the scalpel, held the undis- 
puted field of therapy in the combat against 
cancer, which was generally believed to be 
of local origin. Then radiation entered into 
the field, and, with it, came an ever increas- 
ing accumulation of facts concerning the 
natural history of neoplasms, and the effects 
of radiation of various wave lengths, from 
the hertzian to the gamma field, upon the 
elements of normal and diseased living tis- 
sue. 

The result of this thirty-fii’e-year devel- 
opment has been to limit the- field of opera- 
tive surgery in the therapy of malignancies, 
and especially of skin malignancies, to a 
very large extent. 

Expert application of the new knowledge 
requires long and special study and train- 
ing along many different lines, including the 
physics, chemistry, and biology of rays of 
all wave lengths, and a good foundation in 
general medicine, especially in pathology 

^Read before the Radiological Society of North America, 
at Los Angeles, December, 1930. 


and roentgen diagnosis. The physician 
who has not had special training and ex- 
perience in these branches of science’ should 
not undertake to treat malignancies of the 
skin or other organs. Many, many times 
ill-advised surgery or insufficient radiation 
has spelled the death-sentence of credulous 
patients who could have been saved by ex- 
pert treatment begun early. 

The practice in these days of operating 
an X-ray machine solely or principally upon 
knowledge gleaned from the salesman, and 
of applying radon or radium without proper 
training in its use, cannot be too strongly 
condemned and should not be permitted. 
The public and the profession must be edu- 
cated to the importance of giving proper 
recognition to the trained radiologist and 
specialist in neoplastic diseases. 

The therapy of cancer, as of other dis- 
eases, depends largely upon its etiology and 
pathology. 

Is cancer a constitutional or a local dis- 
ease in its beginning? 

For many years the answer has been that 
it is local; hence, removal by surgery was 
the cure. 

But there appears to be more and more 
of a tendency to regard it at least as an 
inherited susceptibility and to accept wholly 
or in part the conclusions of Slye from her 
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classical work on mice. Other possible con- 
stitutional factors are being more and more 
seriously considered. 

A degree of immunity of different organs 
against, or of susceptibility to, certain types 
or grades of cancer seems to exist. Why 
is squamous-cell carcinoma the t^-pe usually 
found in the cendx uteri and not in the 
fundus uteri? And, on the other hand, 
why is adenocarcinoma almost invariably 
limited to the fundus? Why is basal-cell 
carcinoma found in the skin of the face 
more frequently tlian the squamous-cell 
trpe, while on the back of the hand we find 
only the squamous cell? \\^hy is a sweat 
o^land carcinoma rarely found, and, when it 
is, why does it usuall)' involve the face? 
Why do metastases vary so much in their 
usual distribution? An adenocarcinoma of 
the breast, for instance, will frequentl}' me- 
tastasize to the lungs, the liver, the vertebrae, 
the humeri, or the femora, but ver}- rarely to 
the spleen, or to the bones below the elbows 
or knees. In bone involvement, in such 
cases, the metastases must surely be blood- 
borne, and, if so, why is there apparently 
selective involvement? The cancer cells or 
virus must be distributed evervAvhere. Can 
we explain distribution of metastases en- 
tirely upon an anatomical or a physiological 
basis? If so, how explain the early and 
almost certain metastasis from a Grade 3 
or 4 squamous-cell carcinoma of the cendx 
and a verj' delayed and uncertain metastasis 
from a Grade 1 or 2 squamous carcinoma of 
the same region Why does not a basal-cell 
carcinoma of the skin metastasize and wh}’ 
does a squamous cell always metastasize? 
W by does a melanoma metastasize so much 
more rapidly and diffusely than a squamous 
cell of the skin ? Evidently grade of differen- 
tiation and type of cell play roles in metas- 
tasis that are independent of the anatomy 
of the parts involved. May we not sav 
that certain organs and tissues of the body 
possibly carr}- within their celh a certain 
su.=ceptibility, probably inherited, for cer- 


tain neoplasms, just as certain organs and 
tissues exhibit great susceptibility for the 
action of certain drugs ? 

These considerations must be borne in 
mind when we are treating carcinoma. W e 
make a five- or ten-year “cure,” then a 
neoplasm appears in the treated field or in 
some otlter field. Has a cancer cell lain 
dormant all these years, or is it a sudden 
mutation of a cell which carried within 
itself a something, a susceptibility, to change 
into a life of malignant riotr}’-? If so, we 
must do something more than surgery or 
radiation to prevent the handing down of 
the disease to posterity. The generation in- 
A'olved must not reproduce, or, according to 
Sh'e, it must be bred out with immune in- 
dividuals for two generations. 

But the present religious, moral, and so- 
cial attitude of the race forbids anything 
of this kind. To gain a knowledge of 
heredity in the human would mean the edu- 
cation of the people to the necessity for 
periodical health and general postmortem 
examinations, and the control of reproduc- 
tion. This, of course, is not likely to take 
place for several generations yet, though 
there is already much sentiment for birth- 
control, which, if intelligently carried out, 
would' be in the right direction of progress 
in cancer control. 

There are certain conditions which seem 
to contain within themselves elements which 
finally lead to cancer. Xeroderma pigmen- 
tosa which appears after the first exposure 
to sunlight is one of these conditions. The 
sunlight seems to be a specific irritant or 
stimulant for assisting in the development 
of this disease. The susceptibilitj' of the 
cells is probably hereditary. The sun’s rays 
simply activate the chemical action which 
changes the susceptibility to an actual malig- 
nant change. “Farmer’s” or “sailor’s skin,” 
with malignant change, de^•elops after long 
and frequent e.xposures to the sun’s rays. 
Cancers of the skin akso develop after long 
and constant e.xposure to certain tars, oils. 
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and soots. These malignancies are said to 
be due to ciironic irritation, which for many 
years has been considered as a cause of can- 
cer. Arsenical dermatoses leading to malig- 
nancy are similar. Is it not possible that 
these are specific irritations which finally re- 
sult in cancer in individuals who carrj'^ sus- 
ceptible cells? Be it noted that long expo- 
sures to these agents do not always cause 
cancer. Chronic irritations of a general 
character do not always lead to cancer, by 
any means. May not the development of 
these cancers be ascribed to inherited sus- 
ceptibility, hastened by specific agents which 
develop within the cell a chemical or elec- 
trical change which is sufficient to overbal- 
ance the susceptibility and develop cancer 
as we know it? 

The diagnosis of malignancy of the skin 
is generally not very difficult, if one checks 
it with a properly made biopsy studied by 
an expert pathologist. Witliout this, many 
serious mistakes are made, especially by the 
inexperienced, as well as occasionally by the 
experienced. When we consider that mis- 
takes of this kind are not easily, if at all, 
corrected, one must realize the importance 
of biopsy and expert diagnosis of skin 
lesions before undertaking any form of 
treatment. 

Lupus vulgaris and erythematosus and 
tuberculous adenomas, blastomycosis, moles 
and nevi of various types, sarcoids and mor- 
phea, primary or tertiary (gummatous) 
forms of syphilis and granuloma pyogeni- 
cum (especially on the lower lip), sebaceous 
cysts, keloids, neurofibromas, seborrheic, 
senile, or actinic keratoses, fatty tumors — 
all these are often misdiagnosed as malig- 
nancies. Not infrequently malignancy de- 
velops in a lupus of the skin or a gumma 
of the tongue, or in a mole or other nevus, 
keratosis, scar, etc., and must be recognized 
and receive proper treatment. The first 
requisite in the treatment of cancer is as 
thoroughly correct a diagnosis as possible. 


The clinical appearance of melanotic 
growths, together with the very great dan- 
ger of biopsy or operative interference with 
the cold knife, must be appreciated. In- 
deed, we would advise the same caution in 
connection with any non-pigmented mole or 
nevus. Such a one often contains meta- 
static melanotic possibilities not apparent 
upon microscopic study. 

BIOPSY 

There is an honest difference of opinion 
about the safety of biopsies in cancer. For 
statistical purposes, a pre-operative biopsy is 
essential, but it must be of sufficient area to 
represent fairly the characteristics of the 
tumor and its growing border. The French 
school, headed by Regaud, insists upon a 
biopsy in every case before applying ra- 
dium, not alone for statistical purposes, but 
especially to determine the type and grade 
and to learn something about the radiosensi- 
tivity of the tumor, so that radiation may 
be applied more intelligently. Most other 
cancer centers practise biopsy at least for 
diagnostic purposes. Many radiotherapists 
advise against it. It has been shown by 
Wood and others how easy it is to squeeze 
cancer cells out of the tumor into lymph 
spaces. It is probable, too, that local anes- 
thetics, injected to relieve the pain of a 
biopsy, may be the means of forcing cancer 
cells into the circulation. Personally, we 
have never had proof of causing metastasis 
by biopsy, but we have seen many metastatic 
sequences after operative interference in 
moles by the cold scalpel. We have not 
seen metastases follow their removal by 
surgical diathermy except in one case of 
melanotic cancer, which recently came under 
our care. A woman fifty years of age had 
a black pigmented mole on her temple, 
which started to grow. She consulted a 
physician, who destroyed it by desiccation. 
Three weeks after, when the wound was 
healed, a second growth appeared alongside 
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the scar. The patient was tlien referred to 
a surgeon, who remoA'ed the groAvtIi Avith 
the radio-knife. Anotlier nodule de^-eloped 
near tlie scar and one in tlie eyelid, and she 
was referred to us. We applied a large ra- 
dium pack, filtered through 1.5 mm. of plat- 
inum and 2 cm. of wax and sawdust. OA’er 
a large part of tlie same side of the face 
and scalp for five dai’S. The tumors dis- 
appeared, but tliree montlis later anotlier ap- 
peared on her leg. and rapidly ini'olved die 
whole skin and tlie internal organs. It is 
probable the original lesion ivas not treated 
Avidel}* enough, or that tlie anestlietic ivas 
injected too close to the growtli. We judge 
tliis from the fact tliat tlie first secondaiy 
growtlis appeared in the near neighborhood 
of tlie primaiy- lesion. No more appeared 
there after the tliorough radium treatment 
(which, by the way. indicated a sensitivity 
to radium which is denied by some radiolo- 
gists to-day). 

It has been shown tliat particles of 
melanin extend quite a distance in the skin 
beyond the melanotic growths and rather 
deeply below the surface, so tliat these 
growths Avould better be treated ivith ra- 
dium packs before or after removal, and tlie 
surgical diatheniiy should be of wide and 
deep extent. This can be done ivith radio- 
knife and provide a good specimen for mi- 
croscopic examination. 

In tlie malignant lymphomas, biopsy is 
frequently required. Inasmuch as these 
tumors are probably of hanphocytic origin, 
and are more or less constitutional, surgical 
interference with the cold scalpel for biopsy 
purposes probably makes no difference in 
the outcome of the disease. The biopsv 
dioukl be made in practically all cases it the 
tumor is easily accessible. 

TRE.WMEXT 

The principal methods of treatment in 
\ogue in the last thirty years include the 
following: 


(1) Caustics, such as pyrogallic acid, 
arsenious acid, zinc chloride, potassium hy- 
drate. freezing with carbonic snow. Sher- 
Avell’s acid nitrate of mercurt' treatment 
after curetting, etc. 

(2) Intrai'enous injections of glandular 
extracts, serums, toxins, A’accines (Doyen), 
dyes and other chemicals such as lead, gold, 
bismuth, etc. 

(3) Surger}' — ^b}' means of tlie cold 
knife wide excision, by the radio-knife, ful- 
guration, desiccation, electrocoagulation, ac- 
tual cautery. 

(4) Radiation by X-ray, mesotliorium, 
or radium. 

CAUSTICS 

Caustics of various kinds in the form of 
pastes, applied without preliminary opera- 
tive interference such as curettage, hai^e 
seldom been used during tlie last few years, 
except by the quack and illegal practitioners, 
who continue to attract the credulous and 
unsophisticated public by their alluring ad- 
vertising and propaganda. 

This treatment could be quite effectual in 
basal-cell types of growths which do not 
metastasize, but might be worse tlian use- 
less in tlie much more malignant metastasiz- 
ing squamous-cell. nevo-. or melanotic car- 
cinomas. Likeivise, in any of tlie sarcomas 
and malignant lymphomas it would be 
wholly ineffectual. The disadvantages of 
chemical caustics are: (1) tliat their ac- 
tion below the surface cannot be ven.' accu- 
rateh' observed or controlled; (2) that they 
destroy all tissue, patliologic as well as nor- 
mal, with Avhicli tliey come in contact; 
(3) that tliey exercise no influence in in- 
volved. but apparently normal, tissue, out- 
side their field of caustic action ; (4) that 
tlieir action is marked by long-continued 
pain. The action of carbonic snow is too 
superficial anyway to be considered as an 
effective agent in any malignancy'. With 
our present-day knowledge of cancer and 
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effectual means of combating it, we believe 
caustics should have no place in the arma- 
mentarium in the fight against malignant 
diseases of the skin. 

INTRAVENOUS INJECTIONS OF GLANDULAR 
EXTRACTS, SERUMS, TOXINS, VACCINES 
(doyen), lead, gold, BISMUTn, 

AND DYES 

For man}'- years all of these agents have 
been tried in one form or another in cancer, 
and while occasional more or less reliable re- 
ports have been published regarding Coley’s 
toxins and the Blair Bell lead treatment, no 
authentic reports of cures have been made 
concerning any of the other agents. 

Efforts are being made to find an organ 
tissue, a dye, or other chemical which may 
be taken up by the living cancer cell and 
which will break down its resistance, but as 
yet there has been no success in this line of 
research. It is possible that something may 
be found, which, when injected, may so 
sensitize or lower the resistance of a radio- 
resistant cancer that the latter may yield to 
roentgen or gamma radiation, especially if 
we can use it in much higher voltage and in 
much larger quantity of energy, as seems 
well within the range of possibilities. 

SHOULD SURGERY BE EMPLOYED FOR CURE OF 
MALIGNANT GROWTHS OF THE SKIN? 

The surgeon for so many generations has 
claimed this field as his, that it is difficult 
for him to recognize and yield to a competi- 
tor. He has removed and cured perma- 
nently many malignancies of the skin, espe- 
cially of the basal-cell type which are local 
and consequently more or less benign. Witli 
the squamous-cell group and the melanomas 
he has not been so successful, while the ex- 
pert radiologist has had real success. The 
radiologist claims better cosmetic results and 
is able to combat metastasis quite effectually, 
in which the surgeon is not successful. 


When the metastasis involves the glands of 
the neck, it is still an open question whether 
the radiologist or the surgeon has the better 
success. Certainly the loss of muscular 
function and the unyielding scar tissue, 
after such extensive and serious operations 
on the neck, together with such uncertain 
final results, produce a picture of convales- 
cence which is to be avoided if possible. 
The successful results sometimes secured 
from the heavil}’’ filtered radium pack about 
the glands of the neck are much more pleas- 
ing. Improvement in radiation equipment 
and technic may raise the percentage of 
cures in such cases. 

There is no question but that a growth 
in the skin itself can be removed by radium 
or X-ray much more surely and safely and 
Avith better cosmetic results than by sur- 
gery. In some cases, such, for instance, as 
those involving the cartilage of the ear or 
nose, and in some cases of the mouth, better 
results may be obtained by surgical dia- 
thermy — in which latter term we include the 
radio-knife. If the growth is very small, 
we use the radio-loop or radio-knife for im- 
mediate removal of the whole growth. In 
growths about the eyelid, Eller highly rec- 
ommends the super-soft rays (8,000-10,000 
A'olts). We have not had enough experi- 
ence with these rays in malignant conditions 
to advise. In melanomas, many — but not 
all — of which are quite radioresistant, wide 
and deep removal by radio-knife, together 
with radium or X-ray, is indicated. Most 
of this work is done under local anesthesia. 
In that case, we. believe one must be careful 
to use a block or modified block anesthesia 
and not inject the fluid into, or very close to, 
the lesion, for fear of carrying malignant 
cells into the circulation. 

We have found arsenical carcinomas 
peculiarly resistant to radiation, and sur- 
gical diathermy may, by preference, be 
used in many of these cases if the growths 
are not too extensively distributed. The 
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Bowen type, while often quite resistant, 
usuall}' responds to adequate radiation, as 
does also the extra-mammar\' Paget’s dis- 
ease. 

We have had one case of adenocarcinoma 
of the face, of sweat-gland origin — a rare 
lesion — ^which was exceedingly radioresis- 
tant, and we believe it should have been 
treated by surgical diathermj- at first. It 
had been diagnosed and operated upon in 
Scotland as tuberculous a few 3'ears before. 

We are of the opinion tliat when the 
clinical examination and the biopsy show a 
highh^ radioresistant type of malignancy in 
the skin, tlie lesion would better be removed 
by surgical diathermy, but not b}- the cold 
scalpel. We believe the former method to 
be safer than the latter. The cells will not 
be distributed in the circulation or in tlie 
wound, at any rate, by a hot knife. 

R.\Dl.\TIOX TRE.\TMEXT OF C.\XCER 

Our knowledge of the cause and cure of 
cancer is still in a condition of flux, and it 
vill probabty be many years before the truth 
;onceming the origin and elimination of this 
iisease can be crystallized out of the hetero- 
geneous mass of information tliat is now 
jeing accumulated and will continue to be 
iccumulated in the future. The literature 
-ipon this subject during the last few years 
has been tremendous, and is sufficient to 
occupy the entire attention of anyone inter- 
ested. We may be a long way from our 
goal, but we have gathered together a great 
mass of data relating to malignancy with 
which we must familiarize ourselves if we 
are going honestly and conscientiously to 
undertake to treat any case of cancer. Xo 
conscientious doctor, knowing what is being 
done to relieve the unfortunate sufferer 
from tliis dreadful disease, will lend himself 
to a scheme to attract patients suffering 
from cancer by heralding a “cure” which 
has been untried. It is nothing short of 
criminal to use one’s position and money to 


entice suffering and d3-ing persons to come 
— ^perhaps from long'distances — for a treat- 
ment which has little or no evidence behind 
it to warrant its being used at all. A cure for 
cancer, if there ever is such a thing as a 
cure — it is much more likety that there will 
be cures ratlier tlian a cure — ^^vill not be an- 
nounced out of a clear sk3*. It will take 
long and patient experimentation to develop 
and prove up an3'thing that is going to be 
of value in the treatment of cancer. Such 
experimentation has been carried out with 
X-ra3' and radium in the treatment of cancer 
during a period of from thirty^ to thirt3"-five 
3"ears. Innvunerable facts of both positive 
and negative value have been discovered 
during these 3-ears, and now we can truth- 
fuU3- and honestty sa3-, from extensive sta- 
tistics gathered in man3' different clinics in 
different countries, that 'K-ra.y, radium, and 
surgical diatlierm3' offer more hope and en- 
couragement for cancer of the skin than 
any other treatment known to-da3'. 

Rare, indeed, is the case of cancer of the 
skin — not too far advanced — which cannot 
be cured to-da3' b3’ the expert witli the use 
of X-ra3', radium, or surgical diatherm3*. 
The great difficulty lies not in the fact that 
man cannot secure tliese expensive agents, 
but ratlier in his lack of knowledge and ex- 
perience properh' to appty them. It would 
seem that the time is almost here when the 
doctor who wishes to treat cancer and who 
wishes to use such agents as X-ra3-, radium, 
and diatherm3’-, will be required to pass a 
special examination before being permitted 
to practise in that special field. The 
ophthalmologists require a special examina- 
tion before a doctor can become a member 
of tlieir scientific organization, so technical 
and specialized is their work regarded: 
sureh' it is not an3' more so than the work 
of the radiologist and the cancerologist. 

For a number of 3-ears, statistics have 
shown that from 85 to 95 per cent of the 
cases of cancer of the skin ma3' be cured 
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by X-ray or radium. Of course, those sta- 
tistics are not accurate, because so much de- 
pends upon the t}-pe and grade of cancer, as 
well as upon the stage of its existence, as 
to what may be accomplished, ^^^lether or 
not there are such things as pre-cancerous 
diseases, which ma}- not be tlie proper term 
to use. tliere are certain lesions Avhicli are 
Yer\' closely associated with or followed by 
cancer, as we know it, and which, if re- 
moved early in tlie proper way. will, no 
doubt, prevent development of the disease, 
at least at tlie site of removal. If tlie dis- 
ease. whetlier highly malignant or not — like 
a squamous-cell carcinoma or a melanoma — 
is treated early and b}' proper metliods, the 
percentage of cures should approach close 
to 100 per cent. 

SO-CALLED PRE-C.A.XCEROLS LESIOXS 

Keratoses . — ^These are seborrheic, senile, 
actinic, or arsenical in origin. If they are 
accompanied by any irritation of the sur- 
rounding or underlying skin, we advise their 
removal, ^^’e generally use X-ray or radium 
for tliis purpose — ^tlie imfiltered X-ray or 
the beta and gamma rays of radium. If 
there is a suspicion of malignancy already 
developing, and tlie lesion is less tlian 2 cm. 
in diameter, we give a hypermassive dose of 
unfiltered X-ray, followed by filtered X-ray, 
ever}' day or two to the area about the 
lesion, keeping tlie dose up to saturation for 
a couple of weeks. Radium can be used 
similarly without enough filter to stop tlie 
beta rays. Arsenical keratoses are often 
highly resistant to radiation. It is better 
to use desiccation in these cases. Indeed, 
desiccation is often tlie agent of choice in 
any of the keratoses, whetlier or not tliey 
are becoming malignant. Especially if they 
have had previous insufficient radiation and 
have recurred, we tliink tliis might be tlie 
metliod of choice. 

Moles. — We do not hesitate to advise tlie 
removal of moles when tliey are of the ti'pe 


whicli projects above the surface, especially 
when so located that tliey are subjected to 
irritation, or if they contain melanotic pig- 
ment ; but we would caution against removal 
of such moles witli the cold knife, curet, or 
caustic, ^^*e have seen many cases of fatal 
metastatic melanoma following removal of 
moles by excision with the knife. We have 
never, among tliousands of cases, seen sucli 
a catastrophe follow removal of moles by 
tliorough electrolysis, desiccation, or radio- 
knife or radio-loop in our own practice, ^^'e 
have seen one such catastrophe follow from 
a mole of tlie face which showed irritation 
for several weeks, but whicli tlie patient de- 
clined to have removed. Of course, we 
must bear in mind, as in this case, tliat 
malignancies in moles and other nevi may 
already be microscopically metastatic before 
any kind of treatment is carried out. Sucli 
metastasis may not be discovered until a later 
development, and perhaps we are not war- 
ranted in condemning tlie use of tlie cold 
knife, since in tlie cases we have obsen'ed 
metastasis might have been present before 
the operation. However, it is reasonable 
to suppose tliat tliere will be less chance of 
inoculating tlie tissue AHtli cancer cells 
which we cut tlirough witli a hot needle, 
loop, or knife, than with cold instruments. 
In melanomas, it is our practice, and we be- 
lieve it is good, to treat a large area about 
the growtli removed witli well-filtered X-rav 
or gamma ray by tlie saturation method, 
^lelanomas are said to be highly resistant 
to tliese ra3'S. a fact which we have found 
to be true in some, but by no means all, cases, 
for we have seen metastatic melanomas melt 
away under roentgen or gamma rays and 
not recur in the same localiti'. Therefore, 
we believe heavy, well-filtered radiation 
should be given all tliese melanotic cases and 
continued daily to saturation for three 
weeks. Inasmuch as tliese metastases are 
blood-borne, we doubt the efficaci* of treat- 
ing the drainage glands, though we often do 
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it as a precautionary measure. Our prac- 
tice with all moles is to remove them widely 
and deeply .with the radio-loop or radio- 
knife, and send the specimen to the labora- 
tory immediately. If we suspect the mole 
of malignancy before we get the histologic 
report, or if the latter is positive, we begin 
radiation treatment at once. If not, we 
dress tlie wound daily till it heals, and give 
no radiation. 

CLASSIFICATION OF MALIGNANCIES OF THE 
SKIN 

Malignancies of the skin may be classified 
as follows: 

Basal-cell carcinoma or so-called rodent ulcer 

Squamous-cell carcinoma 

Mixed-cell carcinoma 

Spinous-cell carcinoma 

Adenocarcinoma 

Bowen’s disease 

Paget’s disease (extra-mammary) 

Nevo-carcinoma 

Xeroderma pigmentosum 

Arsenical cancer 

Melanoma 

Spindle-cell sarcoma 

Round-cell sarcoma 

Kaposi’s multiple pigmented hemorrhagic sar- 
coma 

BASAL-CELL CARCINOMA 

Inasmuch as the basal-cell carcinoma does 
not metastasize, at least not in its early 
stage, it is not regarded as very malignant 
and is generally cured with ease b}'^ various 
surgical or radiological means before it 
becomes very extensive. The Sherwell 
method, i.c., by curettage and application of 
acid nitrate of mercury, is in favor with 
some dermatologists. However, we must 
remember that basal-cell growths often arise 
from more than one center, that they are 
sometimes of mixed-cell composition, and 
so may be of metastatic character. Further- 
more, the cosmetic results of such treatment 


are not so good as by' radiation, and the 
scar tissue resulting will have diminished 
resistance to cancer cells. Therefore, we 
claim that thorough radiation of these 
growths is the method of choice. They 
may be removed intact by the radio-knife 
or radio-loop so that their structure is pre- 
served for microscopic examination. Radi- 
ation treatment later would depend upon the 
degree of malignancy found. Their re- 
moval should be as complete as possible in 
the first instance, because, aside from the 
fact that with insufficient treatment tliey — 
as well as other types of malignancy — gain 
resistance to radiation after insufficient 
treatment, their increased growth and ex- 
tension may be very destructive to impor- 
tant organs, especially when they are located 
near the orbit, the nose, or the ear. The 
growth may extend into the cartilages and 
bones, finally destroying them. Oftentimes 
the entire nose, with its adjoining osseous 
structures, or the entire orbit, with its con- 
tents, or the entire ear are thus destroyed 
without evidence of metastasis. Basal-cell 
growths occur most frequently in the face. 
If these growths are treated by X-ray or 
radium by hypermassive unfiltered doses, or 
by X-ra}^ or radium followed by adequate 
highly filtered doses to the same area and 
a large area about it, such results can be 
prevented. 

METASTASIZING CARCINOMAS 

Squamous-, mixed-, and spinous-cell car- 
cinoma, being highly malignant, with a 
strong tendency to metastasize to the neigh- 
boring drainage glands, where they are in- 
accessible to treatment, will be considered 
together. They may, for practical purposes, 
be classed in one group. If the growth is 
small, it would better be widely removed liy 
radio-knife for microscopical e.xamination. 
If it is of fairly large size, a section will be 
sufficient. The wound should receive some 
electrocoagulation or desiccation in addi- 



STEVENS: SKIN MALIGNANCY 


443 


tioii; then radiation should be begun. In- 
asmuch as these growths often metastasize 
very early, a large area about the growth, 
as well as the drainage glands, should be 
treated by cyto-electivc radiation, i.c., by 
highly filtered rays, at a considerable dis- 
tance to get the maximum amount of energy 
at tlie required depth consistent with the 
toleration of the skin. This can no doubt 
be accomplished best with the shorter, more 
homogeneous wave lengths, such as we get 
from high voltage, highly filtered X-rays or 
highly filtered gamma rays. Within certain 
limits, at any rate, the shorter and more 
homogeneous the wave length, the better is 
the skin consented, and the greater is the 
depth dose. Hence, we prefer to treat these 
cases with the highest voltage at present ob- 
tainable (said to be 200 K.V., but probably 
not more than 160 to 170 K.V'. in the gen- 
eral run of practice, because the present 
American tubes will not stand up under 
greater strain). For this reason, we prefer 
radium, and follow as closely as possible the 
Regaud teclinic. We often give both X-ray 
and radium, as with this combination we can 
increase our radiation 30 per cent over what 
the skin would ordinarily tolerate under the 
action of one of these agents alone. The 
difficulty with X-ray is to get a sufficiently 
short wave length. We have in the X-ray 
an abundant amount of energy, but lack 
quality. With radium it is the reverse, so 
that on account of the inverse square law 
we must shorten our distance in order to 
convey into the depth as large an amoimt of 
energ}’^ as possible, but we are greatly 
limited here because the skin is necessarily 
so close to the source of radiation that it 
suffers disproportionately from a much 
smaller amount of energy than that which 
we convey by deep X-ray at a much greater 
distance, distance being a very important 
factor. 

If we apply a pack of, say, 4 grams of 
radium at, say, 10 cm. distance, according 


to the inverse .square law we should have 
to employ twenty-five times as much ra- 
dium, namely, 100 grams, to convey the 
same amount of energy into the tissues if 
we wish to treat at 50 cm. — the usual deep 
X-ray therapy distance. This, of course, 
is not practical at the present time. When 
we use deep X-ray therapy we follow the 
Kingery law, as put into practical use by 
Pfahler, and keep the tissues under satura- 
tion for three weeks. If we use radium ac- 
cording to the Regaud method, we continue 
the application for from five days to two 
weeks, according to the amount of radium 
available, the depth of our dosage, and the 
practical distance at which we may use it. 
By this method we have been able to make 
an occasional five-year cure of metastatic 
squamous-cell carcinoma of the neck. 

The only alternative is a block dissection 
of the neck, which is a serious operation, 
resulting in much limitation of the move- 
ments of the neck and by no means success- 
ful in curing metastatic cancer in a great 
majority of cases. We believe that the best 
success in these cases will finally come from 
intensive short wave therapy (at least 500 
or 600 K.V.) at a considerable distance — 
about 50 centimeters. The primary squa- 
mous-cell growth in these cases, whether on 
the lip or some other part of the face, can 
usually be cured by the X-ray or the radium 
facilities we have at hand. 

bowen's disease 

The Bowen type of carcinoma is usually 
quite resistant to radiation but subsides 
under skillful treatment with X-ray or ra- 
dium, with or without surgical diathermy. 
The same may be said of extra-mammary 
Paget’s disease. In the mammary Paget’s 
we have a carcinoma of the breast to deal 
with and we believe pre-operative intensive 
and prolonged deep X-ray treatment should 
be given. 
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Sarcoma cutis of the roimd-cell t}'pe is 
more radiosensitive than that of the spindle- 
or mixed-cell t}'pe. These tumors should 
be treated by deep therapy. X-ray, or ra- 
dium, and kept up to saturation for two or 
three Aveeks. 

The multiple pigmented hemorrhagic sar- 
coma as described by Kaposi is quite radio- 
sensitive, and should be treated by moder- 
ately high voltage X-ray, well filtered in 
moderate doses, repeated as development of 
the disease demands. Comparativeh* small 
doses will cause lesions to disappear. Care 
should be taken to preserve tlie normal skin. 
A permanent cure will probably not be 
made. 

The same may be said of the h-mphoblas- 
toma group, but they require different 
amounts of treatment. Hodgkin's type of 
malignant blastema usually requires a larger 
amount of radiation than the myelogenous 
or lymphatic leukemias. In all this group, 
tlie more homogeneous hard filtered ray is 
advisable. 

We believe we have seen beneficial results 
in some of these cases from injections of 
from 50 to 200 microcuries of radium 
chloride following X-ray. 

SL’.W.M.XRy 

There is great need for expert specialism 
in radiological treatment of neoplastic dis- 


eases. Special courses and examinations 
should be requisite for one to practise in 
these specialties. Local cures of cancer of 
the skin b\- modern expert radiation man- 
agement should approach closely to 100 per 
cent 

The great importance of biops}* for diag- 
nostic and selective treatment purposes is 
emphasized. Biopsies are perhaps much 
more safely performed by means of tlie 
radio-knife than b}" tlie cold knife. We 
judge this is especially true in treating 
melanomas and moles. 

The relative values of surger}' and radi- 
ation in the treatment of malignancies of 
tlie skin are discussed, and radiation and 
electric surgeiy- appear to be of greater 
value in the treatment of skin malignancies 
than surgen- by tlie cold knife. 

Modem research appears to show rather 
conclusively tliat there exists in tlie cancer- 
ous individual a susceptibilit}- of certain 
cells under some conditions to undergo 
change to malignant riotri-. While radiation 
or surgen,* may cure the local condition, the 
patient is in all probability’ a carrier of the 
cancerous tendency to later generations, and 
so the disease in tlie race may be stamped 
out only by breeding it out, as suggested 
by Slye. This would entail, however, gen- 
erations of careful ante- and post-mortem 
examinations. 
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T he question of the effect of roentgen 
rays on the healing of wounds is a 
problem of ever-increasing interest to 
both the surgeon and the radiologist. A 
study of the literature discloses a variance 
of opinion on this subject. It also reveals, 
however, a scarcity of carefully controlled 
experiments arranged so as to permit certain 
comparisons witli clinical problems. 
feel, therefore, that a discussion of a few 
selected articles from the recent literature 
should suffice." 

In 1928, Frey (1) exposed the extrem- 
ities of dogs to filtered roentgen rays of 
short wave length as used in deep therapy. 
One group received one erydliema dose 
ever}'- four weeks, six times ; a second group 
received one erj'thema dose ever}' six weeks, 
four times; a third group received one 
erythema dose every eight weeks, three 
times, and the last group received one 
er}'thema dose every twelve weeks, twice. 
The other extreiuity sensed as control. 
Four weeks following the last exposure, the 
animals were killed and the arteries injected 
with a contrast medium (minium). 
Roentgenograms were then taken of the en- 
tire extremity and frozen cross-sections 
made in order to demonstrate the blood- 
vessel distribution macroscopically. Groups 
1 and 2 showed definite blood-vessel inju- 
ries, Group 2 less than Group 1. In Group 
3 there were only slight changes, and in 
Group 4 no deviation from the normal 
could be detected. The lumen of the ves- 

_ 'Presented before the Radiological Society of North Amer- 
n:a^ at^rte Sixteenth Annual Meeting, at Los Angeles, Dec. 

, 'Bibliographies covering the older literature will be found 
in the papers of Frey (1). 


.scls was narrowed and their number def- 
initely decreased. It appeared that tlie de- 
gree of injury was directly proportional to 
the total dose applied in a given period; the 
shorter the interval between the treatments, 
the greater were the pathologic changes. In 
another series of experiments the same 
author tried to determine the time required 
for the manifestation of the blood-vessel in- 
juries. He exposed one kidney in dogs with 
150 per cent E.D., and killed the animals 
one, two, and three months, respectively, 
following the treatment. The vessels were 
visualized by the injection of a contrast me- 
dium. After one- and two-month intervals, 
no macroscopic changes could be seen; the 
blood vessels of the irradiated kidney ap- 
peared to be the same as those of the un- 
treated control. In the animals killed three 
months after treatment, there were also no 
macroscopic changes, but following injection 
it appeared that the number of blood vessels 
was definitely decreased, particularly in the 
medulla and the cortex. Frey concludes 
from these observations that within eight 
weeks following pre-operative roentgen 
therapy the surgeon should not encounter 
any difficulties ; there should particularly not 
be any delay in healing. Since he did not 
work on wounds, however, his conclusions 
rest entirely on the supposition that no func- 
tional change precedes the actual mor- 
phological changes in the vessels. 

More recently, Fukase (2) has ap- 
proached the problem from another angle. 
He studied the influence of roentgen rays in 
moderate doses (350 r) on the healing of a 
simple skin wound in rabbits. From his 
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experiments, it seemed that heavily filtered 
roentgen rays (170 K.V., 0.5 mm. Zn), if 
given in this dose over a fresh cut through 
the epidermis down to the cutis, decreased 
the inflammatory process following the 


ical explanation is seen in the inhibitory ef- 
fect of roentgen rays on leukocytes with 
oxyphile granules. 

The fact that the researches of Frey were 
limited to the effect of fairly high doses of 



Fig. 1. Rat K 1 ; 100 K.V., 2.0 mm. AI, 1,0W r. One-day E-C interval. 
Fig. l-A. Wounds seven days foi!o\ving the incision. Fig. i-B. Photomicro- 
gram of irradiated part of the cut. 



Fig. 2. Rat J 1 : 100 K.V., 2.0 mm. Al, 1,000 r. Three-day E-C interval. 
Fig. 2-A. Wounds seven days following the incision. Fig. 2-B. Photomicro- 
gram of irradiated part of the cut. 


trauma; in other words, the irradiated part 
of the wound healed more quickly than the 
unexposed control. Less filtered radiation 
(3.0 mm. Al) at the same potential had 
hardly any effect. The pathologic anatom- 


roentgen rays on the blood vessels only, and 
that Fukase dealt with doses below those 
used in malignancies, as, for instance, in 
pre-operative irradiation of a breast car- 
cinoma, we decided to start a systematic 
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Fig. 3. Rat D 1; 100 K.V.. 2.0 mm. Al, 1,000 r. Seven-day E-C interval. Fig. 3-/1. Wounds seven 
days following the incision. Fig. 3-/1. Pliotomicrogram of tlie irradiated part of the cut. Fig. 3-C. Photo- 
microgram of the unirradiated part of the cut. 


Study of the entire problem. Since a large 
number of tests seemed to be one of the 
most essential points in such an investiga- 
tion, rats were selected for the experiments 
because they were most available and easily 
cared for. Furthermore, the toleration of 
their skin to roentgen rays was well known 
to us through previous work (3, 4). In 
this first paper, we have studied the behavior 
of dorsal skin wounds produced at certain 
intervals preceding exposure and also fol- 
lowing exposure to roentgen rays. 

METHOD 

Adult white rats of the same strain and 
free from skin lesions were kept in metal 
cages on a standard rat diet. Before ex- 
posure or cutting, the hair was i-emoved 
from the back in an area of approximately 
8 X 2 sq. cm., by clipping, in order to avoid 
the irritation of shaving. The cvits reached 
to the external fascia of the dorsal muscles 
and had an average length of 2 cm. in the 
case of pre-operative irradiation and of 6 
cm.^ in the rats irradiated following oper- 
ation. From "here on, the procedure dif- 
fered in the animals treated before (First 
group) and after (Second group) opera- 
tion. 

3It was necessary to place one Michel clip in the center 
of the cut in order to prevent extensive gaping. Before cut- 
tmg, tlie sWn was painted with a 2 per cent mercurochrome 
solution. 


In the first group, two fields of 1 X 1-5 
sq. cm., with 2 cm. of intervening normal 
skin, were exposed. The cuts were made 
1. 3. 7, 10. 14, 21, and 30 days, respectively, 
following the X-ray treatment. They left 
half of each irradiated area intact and ex- 
tended into the neighboring .skin, thus pro- 
viding two test fields and two controls on 
each rat. Half the animals were killed 
seven days following the cutting; the other 
half as soon as the cuts had completely 
healed. The skin specimens were then pre- 
pared for microscopic examination. 

In the second group, one field covering 
half of the length of the cut was exposed. 
The aA^erage area amounted to 1 X 3 square 
centimeters. The cuts Avere made imme- 
diately, 24, and 48 hours, respectiA^ely, pre- 
ceding the exposure. A longer interA'-al Avas 
not feasible because healing of the AA^ound 
had progressed by the end of the third day 
so far as to render impossible the macro- 
scopic eA^aluation of the influence of roent- 
gen rays on the healing process. Half of the 
rats Avere killed seven days folloAving the ex- 
posure; the remaining half on complete heal- 
ing of the cuts. The skin specimens Avere 
then prepared for microscopic examination. 

Taa'O types of roentgen rays were chosen 
in order to study, as a secondary question, 
the influence of the AA^aA^e length on the 
biological reaction: (1) 100 K.V., 2.0 mm. 
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AI, 20 cm. F.S.D., lambda effective 0.34 A. experiments 

(transmitted through 2.0 mm. Al), 0.7 r 

per second; (2) 140 K.V., 0.25 mm. The macroscopic and microscopic findings 

Cu + 1.0 mm. Al, 45 cm. F.S.D., lambda will be recorded here, accompanied by a 



Fig. 4. Rat D 3; 100 K.V., 2 0 mm. Al, 1,000 r. Seven-day E-C interval. 
Fig. Wounds on the fourteenth day following the incision. Fig. 4-B. Pho- 
tomicrogram of the irradiated part of the cut. 



Ds S Rat F 1 ; 100 K.V., 2.0 mm. Al, 1,000 r. Ten-day E-C interval. 
Fig. 5- A. Wounds seven days following the incision. Fig. 5-B. Photomicrogram 
of the irradiated part of the cut. 


effective 0.18 A. (transmitted through 1.0 number of selected illustrations, since space 
mm. Cu), 0.2 r per second. The apparatus does not permit the reproduction of the en- 
used was a valve tube rectifier with con- tire material in each group, i.e., both for the 
denser. same quality of radiation and for the same 
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intervals between the cutting' and the ex- Scar 0.3 inm. wide. New connective tissue, 
posure. From two to four rats were used witli a few round cells. Beginning hyalin- 
in each group in order to allow for individ- ization. 



Fig. G Rats A 1 and B 1; 100 K.V.. 2.0 mm. Ai. 
1,000 r. Fourteen-day E-C inter) al. Wounds seven 
days following the incision. Fig. 6- A Rat A 1. 
Fig. 6-n Rat B 1. 


ual variations. The following report is 
based on a total of eighty animals. 

I. PRE-OPERATIVE IRRADIATION 

(a) 100 K.V., 2.0 mm. Al, 1,000 r 

One-day E-C* Interval. — Macroscopically 
there was no essential difference between the 
two halves of either cut on the seventh day 
following the cutting (Fig. 1-A). Micro- 
scopic examination: Depressed wound not 
epithelialized. Crust remains. Connective 
tissue growth poor in progress (Fig. \-B). 
The wounds were healed on the eighteenth 
day, presenting a smooth scar throughout 
the full length of the cut. Microscopic 
examination:^ Epithelialized, with keratin. 

^This convenient abl)reviation is used throughout the paper 
for “exposure cutting.” 

^Unless otherwise stated, the microscopic reports refer to 
sections through the irradiated part of the cuts. 


Three-day E-C Interval. — No difference 
could he noticed on the seventh day between 
irradiated and non-irradiated parts (Fig. 
2- A). Microscopic examination: Incision 
gaping; not epithelialized. Considerable 
crust, in which many polymorphonuclears 
are found. No acute reaction in tissue. 
New connective tissue forming (Fig. 2-B). 
The wounds were healed on tlie eighteenth 
day, without perceptible influence of the ex- 
posure. Microscopic examination: Scar 
epithelialized, with keratin. New connec- 
tive tissue, with beginning h 3 ^alinization. 
Width 0.3 millimeter. 

Seven-day E-C Interval. — In one rat, the 
cuts showed a slight advance of the healing 
process in the irradiated part on the seventh 
day, while in other animals belonging to the 
same group we could not detect any influ- 
ence of the exposure (Fig. Z-A). Micro- 
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Al, 20 cm. F.S.D., lambda effective 0.34 A. 
(transmitted through 2.0 mm. Al), 0.7 r 
per second; (2) 140 K.V., 0.25 mm. 
Cu + 1.0 mm. Al, 45 cm. F.S.D., lambda 


EXPERIMENTS 

The macroscopic and microscopic findings 
will be recorded here, accompanied by a 



Fig. 4. Rat D 3; 100 K.V., 2.0 mm. Al, 1,000 r. Seven-day E-C inten'al. 
Fig. 4-A. Wounds on the fourteenth day following the incision. Fig. 4-B. Pho- 
tomicrogram of the irradiated part of the cut. 


/ 



Fig 5. Rat F 1; 100 K.V., 2.0 mm. Al, 1,000 r. Ten-day E-C interval. 
Fig. s- A. Wounds seven days following the incision. Fig. 5-5. Photomicrogram 
of the irradiated part of the cut. 


effective 0.18 A. (transmitted through 1.0 
mm. Cu), 0.2 r per second. The apparatus 
used was a valve tube rectifier with con- 
denser. 


number of selected illustrations, since space 
does not permit the reproduction of the en- 
tire material in each group, t.e., both for the 
same quality of radiation and for the same 
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irradiated and nnirradiated parts of tlie the fourteenth day, tlic cuts had healed, 
cuts. Microscopic c.vatiiiiiaiioii: Cut epi- Microscopic cxaminalion: Scar not through 
theliali/.ed ; sliglit crust. New connective imi-scle. Epithclialized, with keratin. Con- 



Fig. 9. Rnt H 3; 100 K.V., 2.0 mm. Al, 1.000 r. Thirty-day E-C interval. 
Fig. 9-A. Wounds on the nineteenth day following the incision. Fig. 9-B. 
Fhotoniicrogram of irradiated i)art of the cut. 



.1 2 J 2, E 2, and F 2; 140 K.V.. 0.25 m,m. Cu -f 1.0 mm. 

Al, 1,000 r. One-, 3-, and 10-day E-C intervals. Wounds seven davs fol- 
lowing the incision. Fig. 10-^. Rat K 2, 1-day E-C interval. Fig 10-5 Rat 

i Fig. 10-C. Rat E 2, 7-day E-C interval. Fig.'lO-A 

Rat F 2, 10-day E-C interval. 


tissue with round cells. No acute reaction, nective tissue is almost completely hyalin- 
Average width, 0.4 mm. (Fig. 5-B). On ized.’ 
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Fourtccn-day E-C Interval. — The cuts 
were covered by crusts on the seventh day. 
These were loose in the irradiated parts in 
some rats (Fig. 6-.d), but showed no differ- 
ence in others (Fig. 6-B). Microscopic 


than in the previously observed animals. No 
difference could be detected between treated 
and untreated parts (Fig. 8-A). Micro- 
scopic c.Yaniination: Cut completely epi- 
thelialized — crust removed. Scar consists 



Fig. 11. Rat A 2; 140 K.V., 0.25 mm. Cu -J- 1.0 mm. AI, 1,000 r. Four- 
teen-day E-C inten'al. Fig. 11-4. Wounds seven days following the incision. 
Fig. 11-5. Photomicrogram of irradiated part of the cut. 


^ C.Yaniination: Incisions healed and keratin- 
/ ized. Epithelium much thicker over wound. 
Between the twelfth and fourteenth day. the 
cuts healed uniformly. Microscopic exam- 
ination: Completely healed and keratin- 
ized. Scar very narrow. Does not extend 
through muscle. Occasional polymorpho- 
nuclear. 

Tv'cnty-onc-day E-C Interval. — On the 
seventh day, the healing was well under 
way, without noticeable difference between 
the treated and untreated parts of the cuts 
(Fig. 7-A). Microscopic examination: 
Considerable crust, with partial epithelial- 
ization. Poor connective tissue reaction. 
ver>- edematous (Fig. 7-B}. On the four- 
teenth day. the cuts had healed. Micro- 
scopic c.Yaminaiion: Epithelialized, with 
keratin. Narrow scar. Partly hyalinized. 

Thirty-day E-C Interval. — On the 
seventh day, the cuts were covered bv 
crusts ; there was more gaping of the wound 


of new vascular connective tissue, with 
some hyalinization in the deeper layers. No 
acute inflammator}- reaction present (Fig. 
8-E). On the nineteenth day, the wounds 
were well healed without macroscopic 
changes in the irradiated parts of the cuts 
(Fig. 9-A). Microscopic examination: 
Fully epithelialized, with keratin. Upper 
part of connective tissue is partly h 3 'alinized. 
Considerable round-cell reaction in the 
deeper layer. A few foreign body giant 
cells around hairs (Fig. 9-5). 

(b) 140 K.V., 0.25 mm. Cn -f-I.d mm. Al, 
EOOO r 

In this group, the results did not differ 
in any characteristic manner from those ob- 
served in the rats exposed to the radiation 
of longer wave length. We confine the re- 
port, therefore, to the presentation of a few 
selected photographs and photomicrograins 
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demoiistrating tiiis fact. I'hcy were all 
taken seven clays following the cutting. 

One-day E-C Interval. — .Uteroseof’ie c.r- 
aininalion: Epithelializecl, with keratin. 
Width 0.3 inin. average. New connective 
tissue, with a few round cells (Fig. 10-y/). 

Three-day E-C Inlci-val. — Micro.';eo(>ic 
c.vannnalion: Not epithelialized ; crust re- 
mains. Considerable fibrin in new connec- 
tive tissue; 1.0 nini. wide (Fig. 10-7i). 

Sc7'en-day E-C Interval. — ^!iero.<;copk 
c.raniination: Cut partially epithelialized, 
with crust. Considerable fibrin and serum 
remains in deeper layers. No acute reac- 
tion (Fig, 10-C). 

7'en-dav E-C Interval. — Miero.scopie ex- 
amination: Cut epithelialized, with ker- 
atin. Scar very narrow and almost com- 
pletely hyalinized (Fig. 10-D). 

Fonrlccn-day E-C Interval. — Microseopic 
examination: Scar epithelialized, with ker- 
atin, very narrow (Fig. 11). 

Tu'cniy-onC'day E-C Interval . — macro- 
scopic examination: Almost epithelialized. 
Considerable crust remains. No acute reac- 
tion. New connective tissue, considerable 
edema, and many round cells (Fig. 12-/1). 

Thirty-day E-C Interval. — mUcroscopic 
examination: Epithelialized. Crust re- 

mains. Some acute reaction in upper lay- 
ers. Considerable fibrin in deeper part 
(Fig. 12-5). 



I'ig. 12. Rats ,M 2, H 2; 1-10 K.V., 0.25 jnm. 
Cu 1.0 mni. A!, 1,OC)0 r. Twenty-one- and thirty- 
d.ay E-C intervals, respectively. Wounds seven days 
following the incision. Fig. 12-.-/. Rat M 2, twenty- 
onc-day E-C interval. Fig. 12-/?. Rat H 2, thirty- 
day E-C interval. 


II. POST-OPKR.\TIVE IRR.VDIATIOX 

(a) WO K.V., 2.0 mm. Al, 1,000 r 


Exposure immediately after enfting . — 
Seven days after the cutting, there was a 
slight retardation of the healing of the 
irradiated part in one rat, while the others 



Eig. 13. Rat X 5, 100 K.V., 2.0 mm. Al, 1,000 r. Exposure immediately after cutting. Fig. 
Wound seven days following the incision. Fig. 13-B. Photomicrogram of irradiated part. Fig 
Jrhotomicrogram of untreated part. i b 


U-A. 

13-C. 
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in our animals did not produce skin reac- 
tions of the second or third degree. It was 
chosen because we knew from tests per- 
formed previously that, beginning at about 
1,300 r, definite ulceration occurs in the skin 
of rats. One should logicall}’^ expect an in- 
terference with the healing process of 
wounds in' such an injured skin area. The 
cuts did not sever the muscle nor were 
the wounds sutured. With these facts in 
mind our material will be analyzed. 

In the first group, in which the incisions 
were made in irradiated areas at intervals of 
from one to thirty da)^s following e.xposure, 
it appeared both from the macroscopic and 
microscopic examinations that there was no 
definite evidence of retarded healing. The 
changes due to irradiation, as, for instance, 
thickening of the capillary walls, mitotic fig- 
ures m the malpighian layer, and fibroblasts 
in the corium, have not been mentioned in 
each case since they repeated themselves 
throughout the sections. The dose used for 
both wave lengths corresponded to a thresh- 
old erythema for rat’s skin, determined and 
controlled on more than one hundred ani- 
mals. No effect of the wave length could be 
detected in any of the tests. If it is permis- 
sible to draw an)?^ comparisons with our clin- 
ical problems, we ma)^ assume that moderate 
roentgen-ray exposure from one to thirty 
days preceding the operation will not inter- 


fere with the healing process in the skin fol- 
lowing operation. 

In the second group, representing post- 
operative irradiation, a definite retardation 
of the healing in the irradiated part of the 
incision was noticeable. The macroscopic 
as well as the microscopic studies brought 
out the fact that exposure twenty-four 
hours following the incision seemed to have 
the most pronounced inhibitive effect. After 
the incisions had completely healed, there 
appeared to be no difference between the ex- 
posed and unexposed parts of the scars. 
The total healing time -varied from 15 to 22 
days; in untreated rats, healing usuall}'^ oc- 
curred within from 12 to 15 days. How- 
ever, we do not wish to place too much 
value on this time inten^al. Towards the 
end of the healing period, it is quite diffi- 
cult to reach a decision as to the exact date 
of the healing. Individual observers might 
easily disagree, since, for instance, a small 
piece of crust may remain attached for sev- 
eral days in one rat, while in another ani- 
mal it may sooner become loose, either 
spontaneously or accidentally. This was 
most strikingly demonstrated in the first 
group, in which two cuts on the same rat 
had been made. Quite often one of these 
cuts presented a perfect scar from three to 
four days before the other cut had reached 
the same stage. Our conclusions rest, there- 



Fig. 16. Rat X 12, 100 K.V., 2.0 mm. Al, 1,000 r. Twenty-four-hour C-E interval. Fig. 16-A. Wound 
on twentieth clay following incision. Fig. 16-5. Photomicrogram of irradiated part. Fig. 16-C. Photo- 
microgram of untreated part. 
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fore, mostly on the comparisons made on 
the seventh day. I'licy lead us to believe 
that if retardation of the healing of the in- 
cision is judged to be undesirable, jiost-op- 


ordinary knife. The same observation was 
reported by Schurch and Tsebudi (7), who 
used, however, radium alone, while Hintze 
employed both X-rays and radium. The 



Fig. 17. Rnt X 9, 100 K.V., 2.0 mm. AI, 1,0(» r. Forty-uiglit-Iiour C-E 
interval. Fig. 17-^. W'oiincl seven day.s following incision. Fig. 17-Z?. Plioto- 
microgram of irradiated jiart. 


erative exposure of surgical wounds should 
be carried out after the scar has been 
formed. This applies, of course, only to 
doses of roentgen rays as used in our ex- 
periments. HoweA'er, should the immediate 
irradiation of the wound be deemed essen- 
tial, the results of our experiments seem to 
indicate that a satisfactory scar formation 
can be expected, provided, again, that no ex- 
cessive doses of radiant energ}’ are adminis- 
tered. This deduction is borne out by clini- 
cal observations. Halberstaedter and Si- 
mons (5) found that wounds irradiated 
after operation showed delayed healing. 
The final scars were, however, more satis- 
factory than in the untreated cases. If one- 
half of an incision following the removal of 
a malignant tumor had been irradiated, it 
was noted in one patient that a recurrence 
appeared in the unexposed half only. Ac- 
cording to Hintze (6), the delay is less pro- 
nounced if the tissue defect has been made 
by the electric cautery as compared with the 



Fig. 18. Rats X 6 and X 10, 140 K.V., 0.25 mm. 
Cu + 1.0 mm. Al, 1,000 r. Fig. 18-A. Rat X 6, 
exposure immediately after cutting. Wound seven 
days after the incision. Fig. 18-B. Rat X 10, forty- 
eight-hour C-E interval. Wound seven days after 
incision. 
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incision, so that he has almost given up pre- 
and post-operative irradiation in these cases. 
Other observers, for example, Dr. Ullmann, 
with a dose of 800, and another discussant, 
with 1,000 r applied over the breast, did not 


see any retardation at all. I think the best 
solution of this problem will be to use the 
results of experimental work with discre- 
tion, and proceed then along lines of clinical 
investigation. 


Principles of Prognosis in Cancer. Wil- 
liam C. MacCarty. Jour. Am. Med. Assn., 
Jan. 3, 1931, XCVI, 30. 

It is a mistake, with present knowledge, to 
use any one criterion as the basis of clinical 
prognosis in cancer. It is perfectly legitimate 
and proper to attempt grading. Clinical and 
pathologic experience show at least fifteen fac- 
tors governing prognosis in cancer. They are 
as follows; 

(1) Length of life is inversely proportional 
to the amount of glandular involvement and 
distant metastasis. 

(2) The greater the fixation of a cancer 
,to surrounding structures the greater the dif- 

^ ficulty of surgical removal, the greater the 
immediate operative risk, and the less the 
chance for complete recovery. 

(3) Malignant or benign tumors so located 
as to produce earl}' pain, hemorrhage, me- 
chanical obstruction, or an easily recognizable 
mass are more favorable. 

(4 and 5) The lower the cardiac and renal 
efficiency, the poorer the prognosis, and espe- 
cially the greater the immediate therapeutic 
risk. 

(6) Anemia is associated apparently with 
two conditions ; reduction of diet ; hemorrhage, 
either single or constant or repeated oozing 
from the growth. Perhaps a third condition 
exists, namely, an anemia due to a theoretical 
toxic condition from the cancer itself or as- 
sociated with its disintegration. The greater 
the anemia, the greater the immediate thera- 
peutic risk and the shorter the length of life. 
That of a single or a recent repeated hemor- 
rhage from the growth may not necessarily 


alter the ultimate prognosis after the growth 
is removed. 

(7) It has been established that there is a 
definite relation between the size and the pres- 
ence of glandular involvement which, in turn, 
has prognostic value. The larger the primaiy' 
growth, the greater the possibility of glandu- 
lar involvement and hence the worse the prog- 
nosis. 

(8) Generalizations regarding age alone, 
when applied to clinical practice, might some- 
times be ver}"^ misleading. It is perhaps correct 
to say, the younger the patient the worse the 
prognosis, keeping always in mind that all 
other factors have an influence regardless of 
age. 

(9) Direction of growth, whether the bulk 
of the cancerous mass is toward the lumen or 
surface of the organ or whether it is infiltrat- 
ing the wall and growing toward adjacent 
organs or vital cavities is a factor. The latter 
has the worse prognosis. 

(10) As a single prognostic factor, loss of 
weight is probably of little significance, but 
taken in association with some or all of the 
other factors it adds gravity to any prognosis. 

(11, 12, 13, and 14) There can be no doubt 
but that there is some relation between the de- 
gree of differentiation of tumor cells and their 
rate of growth ; but size, location, infiltration, 
glandular involvement and fixation, lympho- 
cytic infiltration, fibrosis, and hyalinization 
must all be taken into consideration. 

(15) In general, the duration of the disease 
is mainly of value when taken in conjunction 
with other factors. 

Charles G. Sutherland, M.D. 



THl- TECHNIC OF RADIOGRAPHY BY GAMMA RAYS='- 

Bv CHARLES S. BARRETT, ROY A. GEZELIUS, and ROBERT F. MEHL 
Di\i'^ion of I’liysical Metallurgy, Naval Research Lal)oratory, Anacostia, D. C. 


G amma rays can he used in place of 
N-ra\s as a means of non-destructivc 
testing- of castings and welds for in- 
ternal defects. It was shown hy Mchl, 
Doan, and Barrett' that radiographs can he 
taken through ordinary sections of steel in 
a few hours, using as sources of v-rays 
amounts of radium readily available at hos- 
pitals in the larger cities. The greater pene- 
trating power of Y-rays com]iarcd with X- 
rays was pointed out. and examples repro- 
duced of radiographs taken through thick- 
nesses well heyond the range of usefulness 
of X-rays at present available. 

The apparatus necessary for Y-ray radiog- 
raphy is very simple. A small container of 
radio-active material is supported rigidly in 
front of the specimen to be inspected, and 
X-ray films in suitable holders fastened to 
the hack of the specimens. 

Figure 1 shows the experimental arrange- 
ment used for taking four simultaneous ra- 
diographs of specimens built up of plates. 
A small glass funnel was used to hold the 
bulb of radium emanation in the center of 
the group. In Figure 2 a similar funnel is 
hung on strings in front of an arm of a 
forge press, and a film is placed behind it, 
without removal of the piece. Figure 3 
shows the method that was used to explore 
a large cylindrical casting. Here the source 
of Y-rays was mounted on a stand within the 
casting, and films were fastened opposite the 
source, on the outside. It would have been 
possible to take radiographs simultaneovrsly 
on a belt of films extending completely 
around this casting had it been desired. One 
of the operators is shown holding a lead- 

*Pubhshed with the permission of the Navy Department. 
Reprinted by permission from Metals and Alloys, December, 
1930, I, No. 18, p 872. 

^Radiography by the Use of Gamma Rays. Trans. Am. 
Soc for Steel Treating, Reprint, Chicago, 1930. 



Fig. 1. Armngcmcnt ii'scci to radiograph c.xpcri- 
incntal .s])ccimcns. (Cf. Figs. 4 and 5.) 


lined box containing a bulb of radium ema- 
nation eight inches in diameter. 

The characteristics of the Y-ray method 
make it especially applicable to radiographic 
work through thicknesses above 2 or 3 
inches of iron such as are found, for in- 
stance, with castings for high pressure 
steam power plants. When portability is 
necessary tbe method is again very appro- 
priate, since no high voltage electrical appa- 
ratus is required. A lead-lined room is un- 
necessary, as the operator’s simplest pro- 
tection from the rar'^s is merely to remain 
at a distance from the radium during the 
exposure, and to handle the radium with 
forceps. 

It was the purpose of the previous paper 
to demonstrate the possibility of Y-ray ra- 
diography by exhibiting actual radiographs 
through a large range of thicknesses of 
steel, and b}*- theoretical arguments. Such 
interest has been shown in this possibility, 
especially among the makers and users of 
large castings, that a definite technic for tak- 
ing suitable radiographs is already in de- 
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Fig. 2. Glass funnel, supported by strings, holds 
radium in front of an arm of a forge press for 
radiographic inspection in situ. 


mand. From the cost standpoint, the impor- 
tance of eliminating guesswork is obvious. 
Radium is not so cheap that its use can be a 
success in practice if any considerable per- 
centage of radiographs taken with it are 
failures, or if advantage is not taken of 
means of increasing the efficiency of the 
process. 

The present paper is an attempt to give 
definite recommendations and quantitative 
data for taking y-ray radiographs. It seems 
advisable to discuss the physics involved in 
the technic in some detail ; this is done un- 
der the headings, “The Source of Gamma 
Rays,” “The Effect of Rays on Films,” 
“Exposures Necessary,” and “Scattering of 
Gamma Rays.” In view of the simplicity of 
both apparatus and operations involved in 
y-ray inspection, highly skilled labor seems 
unnecessary". A simple presentation of a 


suitable technic is, therefore, in order, and 
while it may be lacking under the headings 
mentioned, the division “Operations in Prac- 
tice” is intended to fill this need. 

The difficulty of reproducing radiographs 
for publication is well known. A tremen- 
dous range of densities may be satisfactorily 
recorded on a film, but only a few appear on 
a print. To illustrate points in the discus- 
sion below, however, it is necessary to re- 
produce some actual radiographs regardless 
of the quality of the reproduction. This has 
been attempted in Figures 4 to 9, through 
photography of the original films placed on 
a viewing frame and illuminated by diffuse 
light from the rear. In some cases in- 
creased contrast has been obtained through 
the use of Process film and contrast print- 
ing; in other cases it was necessary to re- 
duce contrast and suffer a corresponding 
loss of detail. No retouching has been done. 

THE SOURCE OF GAMMA RAYS 

The only radio-active material of practi- 
cal importance seems to be radium; there 
are considerable amounts" of this distributed 
in several cities in tire United States and 
used for medical purposes. 

Radium decomposes at a constant rate in- 
to the gas radium emanation, which, in turn, 
produces a series of decomposing solids, 
some of which give off y-rays.® The 
strength of these rays is proportional to the 
amount of radium emanation present. If 
the emanation is left in contact with the ra- 
dium from which it forms, it builds up until 
equilibrium is reached, when its rate of for- 
mation equals its rate of decay, and its 
strength is then proportional to the amount 
of the radium. The amount of emanation 
in equilibrium with one gram of radium, as 

“Figures do not seem to be available as to the amount of 
radium in the country- Xo radium has been produced in 
this country since 1925, but the U. S. Department of 
merce has estimated that 45 or 50 grams were imported dur- 
ing the years 1924-1929, and we understand it is being im- 
ported at an increasing rate. 

^Practically all the gamma rays effective in radiographic 
^•ork arise from the disintegration of Radium C. 
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measured by the intensity of the v-i"iys 
imiittcd, is called a curie. 

Radium emanation may be pumped from 
the parent radium, and scaled in small glass 
bulbs. In this form its strength decreases 
so that the intensity I of X-rays at any mo- 
ment is I = where t is the time in- 

terval that has elapsed since the intensity 
was In. and is a constant, ccpial to 
0.007551. when t is measured in hours. 


Table I gives values hourly for y . 

lo 

Eitlier radium or radium emanation may 
be used for radiography, but the necessary 
exposure times are different. When ra- 
dium is used one has a source of a constant 
intensity, and the exposure obtained is pro- 
portional to the product of intensit)' and 
time, lot With emanation as a source the 
exposure is proportional to the integral of 
intensity with respect to time, i.c., 


ridt=io A-"‘dt=— (1 

Jo Jo 




). 


With the use of this formula Table II has 
been computed, giving the number of hours’ 
exposure necessary with emanation to pro- 
duce a result equal to a given number of 
hours’ exposure with radium, when the 
strength of the emanation in millicuries at 
the beginning of the exposure is equal to 
the number of milligrams of radium. For 
example, if one desired exposure of 1,200 
milligram-hours, it could be had with 100 
milligrams of radium in 12 hours, 200 milli- 
grams in 6 hours, etc. ; but reference to 
Table II shows that if one started with 100 
millicuries of emanation it would require 
12.6 hours, or, starting with 200 millicuries, 
6.1 hours would be necessary. 

A less accurate method of calculating ex- 
posures is to assume that the decay is linear 
with time and that the mean strength of the 
emanation during an exposure is simply the 
average of the initial and final strengths. 
The errors in such calculations are negligible 



Fig- 3. Radiographing a large cylindrical casting. 
Radium is held on a stand inside and films are 
fastened outside. (Cf. Fig. 9.) 


in practice unless exposures are many hours 
long. 


table 1. — DECAY OF RADIUJI EMANATION* 
(for X = 0.007551 hrs. ; half life = 3.825 days) 


Time Intcn^ijty Time Intensity Time Intensity Time Intensity 


t 

c-^t 

t 

g-Xt 

t 

g— Xt 

t 

Xt 

0 

1.0000 






0.7560 

1 

0.9925 

13 

0.9064 

25 

0.8278 

37 

2 

0.9850 

14 

0.8996 

26 

0.8216 

38 

0.7504 

3 

0.9786 

15 

0.8929 

27 

0.8155 

39 

0.7448 

4 

0.9703 

16 

0.8861 

28 

0.8093 

40 

0.7391 

5 

0.9629 

17 

0.8795 

29 

0.8032 

41 

0.7336 

6 

0.9557 

18 

0.8729 

30 

0.7973 

42 

0.7282 

7 

0.9485 

19 

0.8662 

31 

0.7911 

43 

0.7225 

8 

0.9413 

20 

0.8597 

32 

0.7852 

44 

0.7171 

9 

0 9343 

21 

0.8533 

33 

0.7793 

45 

0.7117 

10 

0.9272 

22 

0.8468 

34 

0.7734 

46 

0.7064 

11 

0.9203 

23 

0.8405 

35 

0.7676 

47 

0.7010 

12 

0.9134 

24 

0.8343 

36 . 

0.7620 

48 

0.6960 

« 

iVIeyer-Schweidler, 

“Radioactivitat,” Teubener, 

Berlin 


(1927), page 419. 


EFFECT OF RAYS ON FILMS 


In both X-ray and T-ray work where but 
a minute fraction of the radiation passing 
through a film is absorbed by the emulsion, 
any method of increasing the photographic 
effect of the rays is of great practical 
importance. Eastman Superspeed DuplI- 
tized X-ray films, with their large grain size 
and double emulsion are very fast. Over- 
development further increases their speed. 
Satisfactory development technic consists of 
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developing in the standard Eastman X-ray Secondary electrons ejected by the v-rays 
Developer to -which 20 milligrams of potas- are more completely absorbed in the emul- 
sium iodide per liter have been added, for sion than the v-rays themselves, so that a 
tAvice tlie length of time recommended for copious emitter of secondary electrons in 
ordinarv X-rav work at the various tern- contact with the emulsion can considerably 



Fig. 4 Radiograph of slotted steel plate arranged as shown in Figure 1. Total 
thickness, 4 inches ; distance, source to film, 18 inches ; exposure, 3,050 milligram- 
hours, using three lead intensifjing screens with two films. Dimensions of slots 
as follows, from left to right : 

\\4dth in mm. 13 6 111122 2 23 

Depth in mm 13 13 2 3 6 12 2 3.5 6.5 12 2 


peratures.^ For e.xample, at 65° F. develop- 
ment may be prolonged to ten minutes, the 
potassium iodide preventing excessive fog. 
This technic was used throughout the work 
reported in this paper. 

<A chart of standard develonmi; times is gi\cn tn *"X- 
ra>^ in Indu'trj*/’ Eastman Kodak Co, 1929 


increase the efficiency of the film. Lead 
foiP placed on both sides of the film was 
found to shorten the exposure times for 
V-rays as it is commonly known to do for 
X-rays. 

X^The foil used was General Electric X rav Corporation’s 
X ray Foil/* 0 006-inch thick. 
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TAllLK 11. — COMPARISON 01' KXPOSURK TIMES 
IX HOURS FOR RADIUM AXD FOR RADIUM 
F.MAXATIOX OF EQUAL IXITIAE 
STREXr.TlI 


Ra- 

Em.nua- 

Ra- 

. Emana- 

Ra- 

Emana- 

Ra. 

Kninnn^ 

dium 

tion 

dium 

tion 

dium 

tion 

dium 

tion 

1 

1.0 

11 

11..“! 

21 

22.8 

31 

35.4 

2 

2,0 

12 

12.0 

22 

24.0 

32 

30.0 

3 

3.0 

13 

13.7 

23 

25.3 

33 

37.9 

4 

4.0 

14 

14.8 

24 

20.5 

34 

.39.3 

5 

.S.l 

l.S 

1.3.9 

25 

27.7 

35 

40.0 

6 

0.1 

10 

17.0 

20 

29.0 

30 

42.0 

7 

7.1 

17 

18.2 

27 

30.2 

37 

43.4 

8 

8.2 

18 

19.3 

28 

31.5 

38 

4-1.8 

9 

9.3 

19 

20.5 

29 

32.8 

39 

40.2 

10 

10.4 

20 

21.0 

30 

34.0 

40 

47.0 


Definite measurements arc availalile on 
the intensity of this secondary electron 
emission under various conditions. Eve" 
measured with an electroscope the intensity 
of the electron emission from sheets of dif- 
ferent elements for Y-rays filtered through 
2 cm. of lead, separating the emission from 
the two sides of the sheets. The ionization 
in his electroscope due to electrons coming 
out of the side of the sheet upon which the 
Y-rays were incident as plotted in I'igure 10 
as the “incidence” cun-e. while the curve 
marked “emergence” gives the ionization 
caused by emission from the side of emer- 
gence of the Y-rays.^ The preponderance of 
emission in the emergence direction for light 
elements has its explanation in the quantum 
theories of radiation. As the atomic num- 
ber of the screen is decreased, an increas- 
ing proportion of the secondary electrons is 
made up of electrons recoiling under the im- 
pact of the quanta of Y-rays, which they de- 
flect, or “scatter.” These recoiling electrons 
obey the laws of conservation of energ}^ and 
momentum in the impact and thus always 
go in the forward direction, in fact, with 
Y-rays, nearly all proceed at an angle less than 
45° from the direction of motion of the pri- 
mary Y-ray. With the heavier elements, on 
the other hand, the recoil electrons become 

®A. S. Eve: Philosophical Magazine of London, Edinburgh, 
and Dublin, 1909, XVIII, 275. ^ 

•No importance should be attached to the actual values of 
the ionization plotted here, for an unknown but constant 
amount must be subtracted from these values to correct for 
ionization from causes other than those here discussed. 


few in number compared with photo-elec- 
trons. Photo-electrons result when the 
Y-ray quanta are absorbed instead of de- 
flected, and have a distribution in space quite 
different from that of tlie recoil electrons, so 
that the total emission from heavy elements 
is approximately the same from the inci- 
dence and emergence sides. The emergence 
ionization as a function of thickness of the 
sheet is plotted in Figure 11 for aluminum 
and lead from measurements by Bragg.® 
The ionization increases with thickness un- 
til the electrons starting at the incidence side 
of the sheet are unable to reach the emer- 
gence side; further increase in thickness 
simply reduces the intensity of the Y-rays 
without adding to the number of electrons 
emitted. 

On the basis of Figures 10 and 11 then, 
the best foils to put in contact with double- 
emulsion films for Y-ray work would be 
lead for the side farther from the radium, 
and lead or aluminum on the near side ; the 
lead foil should be from 0.2 to 0.4 mm. thick 
for maximum effect, and the aluminum 2 
mm. or more. An actual test with X-rays 
through 4 inches of steel with 2 mm. alu- 
minum, 0.15 mm. lead, and 0.3 mm. lead on 
the radium side of films proved that lead is 
preferable to aluminum both for speed and 
definition; 0.15 mm. of lead appeared slight- 
ly more effective than 0.3 millimeter. 

Materials which fluoresce under the ac- 
tion of Y-rays can be made into effective in- 
tensifying screens as has been done for X- 
ray radiography. Calcium tungstate screens 
are satisfactory in the Y-ray region, although 
their effectiveness in shortening exposure 
times for Y-rays is not as great as for high 
voltage X-rays. When used with X-rays 
their intensifying action increases with the 
hardness of the rays ; that this increase does 
not continue into the Y-ra}' region of wave 
lengths is seen from the measurements of 
Figure 12. Scattered Y-rays reaching the 

*W. H. Bragg and J. P. V. Madsen: Philosophical Maga- 
zine of London, Edinburgh, and Dublin, 190S, XVI, 918. 
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film from tlie rear, in radiographic work, with a hole 1 inch in diameter extending 
are considerably longer in wave lengtli than through it was used to collimate a beam of 
the original y-rays and might fall widiin the 7-rays from 250 millicuries of radium 
range of greatest intensif}-ing action for cal- emanation placed at the bottom of the hole, 
cium tungstate screens. If this were the The films under test were placed on the top 






Fig. 5. Radiograph of drilled steel plate, shown in Figure 1, with total thick- 
ness of inches; distance, source to film, 18 inches; exposure, 175 milligram- 
hours, using three lead screens and two films. Dimensions of holes: (top row) 
1 mch diameter; I)'; inches, 1 inch, and §5-inch deep; (middle row) yi-iach 
diameter; f^-inch, )4-inch, and )'^-inch deep; (bottom row) )4-inch diameter; 
ts-inch, %-inch, and xc-mch deep. 


case it would be doubly important to shield 
radiographic films from side and rear scat- 
tering when using such screens. 

The characteristics of Eastman Super- 
speed Dupli-tized X-ray films under various 
conditions are shown in Figure 13. The 
method of obtaining the data was as fol- 
lows; A lead cylinder 8 inches in diameter 


of a block of iron 1 inch thick placed over 
the hole, and were 9 inches from the ra- 
dium, Exposures of from 1 to 32 minutes 
were made and the films over-developed 
with the technic described aboA'e. Densities 
of the unexposed film and the exposed spots 
were calculated from measurements on a 
Kipp and Zonen microphotometer by taking 
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the logarithm to the base of the ratio of 
intensities of light passing through an un- 
developed, fixed, washed, and dried film, to 
the intensity of the light passing through the 
film whose density was desired. That is, 
the density was taken as 

light incident on the emulsion 

light transmitted by the emulsion 

The density due to the fog alone (amount- 
ing to about 1.15) was then subtracted from 
the densities of the exposed portions for 
each film and the difference plotted against 
the exposure time in Figure 13. The re- 
sults show films surrounded by two Patter- 
son screens to be the fastest of tliose tried, 
then, in order, one Patterson screen and one 
lead screen, two lead screens, and finally 
plain film without screens. Radiographic 
exposures made with two Patterson screens 
require about 0.6 the time required with- 
out screens, while with two lead screens this 
fraction is about three-quarters. 

In all our radiographic tests we have used 
duplicate films. There is a considerable ad- 
vantage in making a simultaneous exposure 
on two films ; not only may the exposure be 
shortened, but, perhaps more important 
than that, tlie irregularities in the emulsions 
originating in manufacture and subsequent 
handling do not occur in the same spots on 
both films and are, therefore, averaged out. 
A great deal more confidence is felt in inter- 
preting a faint marking as caused by a de- 
fect in a radiographed specimen if the same 
marking is seen on two films. The advis- 
ability of using more than two films appears 
questionable to the authors, however. The 
“confidence factor” does not increase appre- 
ciably, and the density due to the fog alone, 
with all the films combined, becomes too 
great — at least with tlie developing technic 
used in this work. Of course, the film costs 
also increase with the multiplicity of films 
used. 

Two arrangements found convenient 
when using a pair of films are: lead — film — 



Fig. 6. Pliotograpl) of bronze valve casting of 
which radiograph is shown in Figure 7. 

lead — film — lead, or wlien using fluorescent 
screens : screen — film — ^lead — film — screen. 
AVith these arrangements the films are sep- 
arated only by the thickness of one lead 
sheet, and are contained in a single film 
holder, two conditions that are obviously 
desirable. 

EXPOSURES NECESSARY 

Upon penetrating a substance y-rays de- 
crease in intensity by absorption and scatter- 
ing. The rate of decrease appears different 
when measured with different arrangements 
of apparatus. This has been shown to be 
the effect of varying amounts of the scat- 
tered rays reaching the measuring instru- 
ment along with the primary rays.® 

®For summaries of this work see Rutherford: “Radio- 
active Substances and Their Radiations,” Cambridge, 1913, 
pages 258-263; Meyer and Schweidler, “Radioactivitat,” pages 
149-156; Handbuch der Experimental Physik, XV, 70-74. 
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Fig. 7. Radiograph of bronze valve casting shown 
in Figure 6. Distance, source to film, inches; 
exposure, 1,600 milligram-hours; two lead screens; 
one film. Several flaws are visible in the original 
film. 


The position of radium, specimen, and 
"Im in radiography is a particularly poor 
“ine for getting the true rate of decrease of 
.’’dhe primary ray since the film receives a 
maximum amount of the scattered rays. 
Therefore, accurate measurements of true 
absorption, made with the absorbing screen 
near the radium and far from the measur- 
ing device to eliminate the effect of scatter- 
ing, cannot properly be used to calculate the 
intensity striking the film in a radiographic 
exposure. 

Absorption measurements under condi- 
tions approximating those of radiography 
were made by Soddy and Russell,^® K. W. 
F. KohbrausclT’^ and others. It was found 
that the intensity of a ray of original inten- 


lop. Soddy and A. S Ru«e!l: Phdosopliical Magazine of 
London, Edinburgh and Dublm, 1909, .Will, 620. Mr. and 
Mrs. Soddy, and A. S. Russell; Philosophical Magazine of 
London, Edinburgh, and Dublin. 1910, XIX, 725. 


r'Summ.-irized : Handbucb dcr Espenmcntal Pbysik, 

XV, 71 . 



Fig. 8. Radiograph of a machined bronze valve 
casting. Distance, source to film, 27J^ inches; ex- 
posure, 1,600 milligram-hours; two lead screens; one 
film. 


sity lo after passing through a thickness x 
of a metal of density p was 

where p. is the linear absorption coefficient 

and (y) the mass absorption coefficient. 
Some values found for these coefficients are 
given in Table III. Soddy and Russell 


TABLE in. — .\BSORPTION COEFFICIENTS FOR 
Y-RAYS FROM RADIUM ACCORDING TO 


SODDY AND RUSSELL 


Metal 

;t(cm.-^) 

t^/p 

Fe 

0.304 

0.0399 

Cu 

0.351 

0.0398 

Brass 

0.325 

0.0389 

A1 

0.111 

0.0401 

Pb 

0.495 

0.0434 


found a constant value of p. in lead from 2 
to 22 cm. thick, and similarly found con- 
stant values over large ranges of thickness 
in other materials. Later observers were 
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able to detect a hardening of the rays as 
they penetrated greater thicknesses, caused 
hy the more rapid absorption of the softer 
components, and resulting in a progressive 
decrease in with increasing thickness, an 
effect doubtless hidden from the earlier in- 
vestigators by the presence of considerable 


varies with the thickness according to the 
relation 


t = tnC"'' = tnC 



where to is the time required with x — 0. 
The derivation of this equation assumes (1) 



Fig 9. One of the radiographs of the large casting shown in Figure 3. A 
long crack, slightly obscured by streaks due to irregularities in the surface of 
the casting, is seen below and to the right of the lead identification figure “2 ” 
Exposure, 5,100 milligram-hours, with three lead screens, two films; distance, 
source to film, 31 inches. 


scattering in their work. Taking the sim- 
ple exponential equation above as represent- 
ing absorption in radiography, the exposure 
time required to give a certain density on a 
photographic film behind x cm. of metal 


that a constant source of intensity is used, 
(2) that the effect on a film is the product 
of intensity times time, a valid assumption, 
and (3) that the film is completely protected 
by lead shields from scattered rays reaching 
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it from the rear (excited by primary rays 
striking tlie wails, floor, etc.). 

As there was some doubt as to just how 
well the above formula and values of Table 
III would serve to establish radiographic ex- 



Fig. 10. Ionization produced by secondary elec- 
trons from screens of -various atomic weights when 
radiated by gamma rays from radium (A. S. Eve). 


posure times, it was decided to determine 
exposure times under actual conditions. 

Steel plates 12 inches square and steel 
disks 16 inches in diameter were arranged 
about a holder of radium emanation as 
shown in Figure 1. Films were shielded 
from 7 -rays scattered from walls and floor 
by lead sheet )4 inch thick shown tied to 
the back of the piles of plates. Various 
slots and holes were cut in the plates next to 
the emanation to test the thickness of defect 
that could be detected. A distance of 18 
inches from source to Aim was used through- 
out the test. With a given thickness of 
plates and type of intensifying screen two 
exposures were made and the density meas- 
ured at points on the films corresponding to 
the full thickness of metal. The exposure 
times actually used were transformed to the 
times that would be required for cor- 
responding exposures with 100 milligrams 
of radium. Plotted on semi-logarithmic 
paper these times and densities, for a given 
thickness, gave two points on a curve of 
the type shown in Figure 13. These points 
located the time-density curve with suffi- 


cient accuracy since only the position of the 
curve along the time axis, not its shape, is 
affected by the thickness of the absorbing 
plates. The time required to give any de- 
sired degree of blackening could tlien be 



Fig. 11. Ionization on the emergent side of 
screens of various thicknesses, when radiated by 
gamma rays of radium (Bragg and Madsen). 


read from the curve. Such exposures were 
used that the desired point lay either be- 
tween the two used, or very close to one. 

The proper amount of blackening for 
radiographs has been studied in detail by 
Neeff^^ but it is difficult to believe that the 
optimum density for viewing small changes 
in density of a film is independent of the in- 
tensity of the viewing light, as he appears to 
assume. For viewing two superimposed 
films, each of which shows rather more fog 
than usual because of the method of over- 
development used, the optimum density 
recommended by Neeff can hardly be given 
much weight. We have chosen a density, 
including fog, of 2.20 (in natural loga- 
rithms) ; with this blackening flaws 2 to 3 
per cent of the specimen’s thickness are seen 
with specimens from 2 to 6 inches thick.’‘* 

Neeff: Ztschr. f. tech. Physih, 1925, VI, 208-216;; 
reviewed by Glocker: “Materialprufin^ mit Rontgenstrah- 
fen," Spnnger, Berlin, 1927, pages 65-69. 

. absence of scattering, the ability to detect a hole 

IS independent of the thickness of the specimen, since it 
leads to an increase in the intensity reaching the him by 
a factor of where d is the depth of the hole and h 
aosorption coefficient of the metal. In practice, this relation 
dties not hold, for scattering is present and is a function oi 
the thickness. 
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This density is suitable for viewing two 
superimposed films simultaneously and is 
also satisfactory for viewing a single film 
in close contact with white paper by reflected 
light. 


blackening was that expected within the 
limit of accuracy of the experiment. This 
rule is convenient when making up a plaster 
to coat the surface of an irregular casting 
for the purpose of eliminating shadows of 



Fig. 12. Effect of Patterson screens on film density with radiation of differ- 
ent wave leiigtlis. Upper curves, density with screen; lower curves, density 
witliout. Soft X-rays from molybdenum lube at 30,000 volts, A.C. ; bard X-rays 
from tungsten tube at 1-10,000" volts, D.C., filtered through 4.5 mm. copper; 
gamma rays from radium emanation filtered through 1 inch of iron. 


The results of the test are given in Figure 
14. For thicknesses above two inches the 
slope of the curves has been made to cor- 
respond to a linear absorption coefficient of 
F = 0.304, in agreement with Soddy and 
Russell’s value (Table III). Curves are 
given for two arrangements of screens and 
one density; data for other screens or other 
densities can be obtained from these by mul- 
tiplying the exposure times by suitable fac- 
tors (equivalent to a displacement of these 
curves along the axis of abscissas). 

It will be seen from Table III that the 

mass absorption coefficient, , has nearly 
a constant value for different elements. 
From the exposure time equation' above it 
is seen that the following com^enient ap- 
proximate rule can be formulated: the ex- 
posure necessary for x inches thickness of 
a metal of density p is the same as that neces- 
sary for px/7.8 inches of steel, where 7.8 
is the density of steel. This was tested with 
aluminum (p = 2.7) by giving a 5-inch 
thickness the exposure necessary for 2.7 X 
5/7.8=1.73 inches of iron; the resulting 


surface defects from the radiograph. Any 
plaster will do that has the same density as 
the casting. 

The exposure necessary for a radium-to- 
film distance of d inches can be obtained 
from the exposure at 18 inches by multiply- 
ing the latter by (d/18)°. The distance used 
in practice will depend upon the number and 
size of objects that are to be radiographed 
at one time and upon the definition — the 
sharpness of the image — that is desired. 
The smaller the source and the greater its 
distance from the defect, the greater the 
sharpness of the defect's shadow. Another 
important advantage obtained with a greater 
distance is a more uniform intensity over 
the area of the film. For the most economi- 
cal use of radium, the objects to be tested 
should be placed about the radium to cover 
the greatest possible fraction of the total 
solid angle about it; they may be placed at 
such distances that the A^arious thicknesses 
reach their completed exposures in the same 
number of hours. When the Avhole of the 
spherically radiated energy from the radium 
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The proportion of scattering at large 
angles increases with increasing wave 
length and is one of the causes for the need 
of careful shielding of the film when using 
X-rays. The Bucky diaphragm, a device of 


a given point in a specimen being radio- 
graphed. Taking measurements of Comp- 
ton’s^^ we have estimated the relative in- 
tensity of scattered y-rays reaching different 
points at the rear of a lead sheet 1 inch 



Fig. 15. Distribution in angle of intensity of gamma rays from radium 
scattered by iron (A. H. Compton). 


multiple slits placed between the specimen 
and the film and very useful in radiography 
of the human body with the long wave 
lengtlis necessary for that purpose, could not 
be expected to add much to the quality of 
y-ray radiographs. Its purpose is to pre- 
vent radiation scattered at an angle greater 
„ than a certain given angle from reaching the 
■film. It is, therefore, an artificial method of 
irodncing a distribution of scattered rays 
/''of the favorable type shown in Figure 15 
and would naturally be most effective when 
the original distribvxtion differed most from 
this, i.c., with soft X-rays. 

The wave length of the scattered rays is 
another factor to be considered, for it is 
much greater than that of the primary rays. 
If the primary wave length be taken as 
0.010 A.U., then a ray scattered at 90° has a 
wave length of 0.034 A.u. and at 180°, 0.058 
Angstrom unit. With this increase in wave 
length goes a decrease in the hardness of the 
ray. This is so pronounced that at large 
angles of scattering the rays are no harder 
than high voltage X-rays. 

Knowledge of these factors enables a 
calculation to be made of the area of film 
which will he fogged by the scattering from 


thick, assuming a small element of volume 
on the radium side of the sheet as the only 
source of scattering. Because of the distri- 
bution-in-angle of intensities, the softening 
upon scattering, the different thicknesses 
traversed by the scattered rays, and the 
weakening according to the square of the 
distance from the source of scattering, tliis 
element of volume can cause fogging over 
a circle only an inch or so in diameter, as 
shown in Figure 16. (The intensity of the 
primary ray is not indicated in the figure.) 
While this example represents a simplified 
case not found in practice, it is sufficient to 
show an important point, namely, that a 
specimen of great lengtlr and breadth can 
be radiographed with practically no more 
fogging from scattering arising in the speci- 
men than one would experience with a small 
specimeir of the same thickness. 

For best results films should be shielded 
from scattered ra)'s reaching them from the 
rear (originating in the walls and floor of 
the room), although the amount of this is 
not excessive. Figure 4 taken through 4 
inches of steel had part of the film pro- 

H. Compton: Piitlosoplijcal "Magazine of 
Edinburgh, and Dublin, 1921, XI-I, 749. 
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tcctcd from this rear scattering' by an 
incli tliickness of lead ; another part was pro- 
tected by a j/4-inch thickness. As is seen, 
the fog was reduced by tlic J^-inch sheet, 
but no further reduction was effected Iw the 
additional 34’ijich. 

OI’KRATIOXS IX I’RACTICE 

An imaginary ease will serve to illustrate 
the process of taking if-ray radiographs with 
the technic recommended above and will in- 
dicate the simplicity of the method. Let us 
assume that radiographs are to be taken of 
two castings, one of steel of maximum 
thickness (in the direction it is desired to 
send the rays) of 4 inches, the other of 
bronze of maximum thickness 3 inches, and 
suppose that the source available for the 
work is radium emanation of strength 350 
millicuries at the time tlie exposure is to 
start, enclosed, say, in a small needle-shaped 
container. 

The initial cost of lead foil for intensify- 
ing screens is much less than that of calcium 
tungstate screens. The choice between these 
two types will depend on whether the saA'- 
ing in radium costs through the use of the 
more efficient calcium tungstate screens Avill 
pay for their greater initial cost. In this 
example Ave Avill assume lead foil is used, 
and that properly designed film holders are 
on hand. A desirable arrangement in each 
film holder is to alternate tAvo films and 
three lead screens. 

The source assumed, being needle-shaped, 
amounts to nearly a point source if AueAved 
from the ends, so the most advantageous 
position for the tAvo castings is in line Avith 
the axis of the needle; Their distance from 
the needle Avill now be considered. The 
greater the sharpness desired in the radio- 
graphs, the greater must be the distance 
from source to film and the smaller must 
be the dimensions of the source. Larger 
films require greater distances than small 


films, in order to haA-c uniform blackening 
over the surface of the film. Suppose com- 
parison Avith previous results indicates the 
source-to-film distance should be at least 18 
inches (a distance found satisfactory in the 



Avork in this Laboratory). The exposure 
may then be calculated for the larger casting 
using this distance. 

From the chart of Figure 14 the exposure 
for 4 inches of steel at 18 inches Avith lead 
screens and Eastman Dupli-tized X-ray film 
is seen to be 21 hours for 100 milligrams of 

radium, or 21 X“^^^=6.0 hours for 350 

milligrams. The equivalent exposure using 
radium emanation of 350 millicuries strength 
at the beginning of the exposure is obtained 
from Table II and is 6.1 hours. 

The bronze casting may be placed at 18 
inches and its exposure time calculated, or it 
may be placed at such a distance that it AA'ill 
require the same length of time as the steel 
casting. The latter scheme is often more 
convenient and Avill be assumed in this illus- 
tration. The thickness of 3 inches assumed 
for bronze is first to be reduced to its 
equiA'alent thickness of steel by multiplying 
b)'^ the densit)^ of the allo)^ and diAuding by 
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The proportion of scattering at large 
angles increases with increasing wave 
length and is one of the causes for the need 
of careful shielding of the film when using 
X-rays. The Bucky diaphragm, a device of 


a given point in a specimen being radio- 
graphed. Taking measurements of Comp- 
ton’s^^ we have estimated the relative in- 
tensity of scattered y-rays reaching different 
points at the rear of a lead sheet 1 inch 



Fig. 15. Distribution in angle of intensity of gamma ra 3 's from radium 
scattered by iron (A. H. Compton). 


multiple slits placed between the specimen 
and the film and very useful in radiography 
of the human body with the long wave 
lengtlis necessary for that purpose, could not 
be expected to add much to the quality of 
y-ray radiographs. Its purpose is to pre- 
vent radiation scattered at an angle greater 
than a certain gh en angle from reaching the 
Bjj^lm. It is, therefore, an artificial method of 
Introducing a distribution of scattered rays 
0 y oi the favorable type shown in Figure 15 
and would naturally be most effective when 
the original distribution differed most from 
this, i.e., with soft X-rays. 

The wave length of the scattered rays is 
another factor to be considered, for it is 
much greater than that of the primary ra)'S. 
If the primary wave length be taken as 
0.010 A.U., then a ray scattered at 90° has a 
wave length of 0.034 A.u. and at 180°, 0.058 
Angstrom unit. With this increase in wave 
length goes a decrease in the hardness of the 
ray. This is so pronounced that at large 
angles of scattering the rays are no harder 
than high voltage X-rays. 

Knowledge of these factors enables a 
calculation to be made of the area of film 
which will be fogged by the scattering from 


thick, assuming a small element of volume 
on the radium side of the sheet as the only 
source of scattering. Because of the distri- 
bution-in-angle of intensities, the softening 
upon scattering, the different thicknesses 
traversed by the scattered rays, and the 
weakening according to the square of the 
distance from the source of scattering, this 
element of volume can cause fogging over 
a circle only an inch or so in diameter, as 
shown in Figure 16. (The intensity of the 
primary ray is not indicated in the figure.) 
While this example represents a simplified 
case not found in practice, it is sufficient to 
show an important point, namely, that a 
specimen of great length and breadth can 
be radiographed with practically no more 
fogging from scattering arising in the speci- 
men than one would experience with a small 
specimen of the same thickness. 

For best results films should be shielded 
from scattered rays reaching them from the 
rear (originating in the walls and floor of 
the room), although the amount of this is 
not excessiA^e. Figure 4 taken through 4 
inches of steel had part of the film pro- 

”A. H. Compton: Philosophical Magazine of I.<ondon, 
Edinburgh, and Dublin, 1921, XLI, 749. 



GASTROJEJUNOCOLIC FISTULA' 

By II. W. WIESE, B.S., M.D, St. Louis, Missoum 


O UR attention has recently been called 
to the condition of gastrojcjunocoHc 
fistula by the appearance of a case 
on the medical sendee of Barnes liospital. 
This patient presented characteristic S}nnp- 
toms and X-ray findings, and was subjected 
to successful surgical treatment. Upon re- 
view of our hospital records another case 
was found which had been admitted with a 
clinical diagnosis of purpura. In the latter 
instance the patient died within twelve 
hours of admission to the hospital and the 
fistula was not suspected until the autopsy. 

SUMMARY or c.\sr.s 

Case 1. A. C., aged 31, a white male, 
married, was admitted to Barnes Hospi- 
tal from the Outpatient Department in Oc- 
tober, 1929. He complained of diarrhea, of 
pain in the abdomen, and also of pain in the 
muscles. 

Past history: The patient had had fre- 
quent attacks of tonsillitis, and a peritonsil- 
lar abscess three years before admission. 
Fifteen years previous to the present ex- 
amination he began having a burning pain 
in the epigastrium two hours after meals. 
This was relieved by food and soda. He 
was treated medically for several years, 
without relief. In 1923 he had a gastro- 
enterostom)’-, after which his symptoms im- 
proved but he was not entirely free of dis- 
comfort. In 1925, the pain again becoming 
quite severe, the man received hospital 
treatment for thirty-four days on a rigid 
ulcer regime. He then followed a similar 
but ambulatory regime for two years, with 
considerable benefit, but upon resuming a 
normal diet, the severe symptoms returned. 
He then resorted to a diet of his own choos- 

iProm the Department of Medicine, Washington Univer- 
sity, and Barnes Hospital, St Louis, Mo 
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Fig. 1 Case 1. The opaque meal showing the 
filling of the distal trans\crse colon via the gastro- 
colic fistula. 

ing and was quite comfortable until the on- 
set of the condition from which he now 
sought relief. 

The present illness began six months pre- 
vious to admission, with a diarrhea which 
resulted in five or six stools each nigh't, and 
two or three stools each day. The fecal mat- 
ter was water}’- and contained some mucus. 
There was cramping in the lower abdomen 
below the site of his original ulcer pain. He 
consulted a physician and underwent a gas- 
tro-intestinal X-ray examination, but no ab- 
normality was found. He was given a diet 
and an antacid. The diarrhea increased, 
with three or four stools at night and ten 
to twelve during the day. Fourteen weeks 
before admission he became too weak to 
work and was confined to bed. Two weeks 
later, he began to have a dull aching pain 
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Fig. 2. Case 1. The opaque enema showing the 
canalization of the gastrocolic fistula, and the filling 
of the stomach from the colon. 


in the arms and legs, not localized to the 
joints. Two weeks after that, edema of the 
ankles and puffiness of the face appeared. 
Hemorrhoids developed. Seldom was there 
fever. He had lost twent}- pounds in 
weight during the past six months. The ap- 
petite remained good throughout. 

The physical examination revealed a pale, 
poorly nourished man, without fever. Eyes, 
ears, nose, throat, lungs, and heart were not 
notably other than normal. The blood pres- 
sure was 132 mm. systolic and 88 mm. di- 
astolic. Tire abdomen showed an upper 
right paramedian scar of an operation for 
gastro-enterostomy, and a scar of an appen- 
dectomy at the McBurney site. There was 
a slight diffuse tenderness in the right up- 
per quadrant. 

The red cells were 3,370,000; the white 
cells 9,100, and the hemoglobin 70 per cent. 
The blood W'assermann and Kahn serum re- 
actions were negative. The non-protein blood 
nitrogen was 26 mgm. per 100 cubic centi- 
meters. A gastric analysis revealed much 


mucus and debris in the contents of the fast- 
ing stomach, without free hydrochloric acid, 
and a combined acidity of 1 degree. A 
guaiac test for occult Ijlood \vas faintly posi- 
tive. At 20 minutes after the test meal the 
free acid was 10° and the combined acid 1°; 
at 40 minutes, free acid and the combined 
add were 2° and 1°, respectively, and at 60 
minutes 5° and 2°, respectively. The stool 
gave a moderately positive guaiac reaction 
for occult blood. The urine was negative. 
The roentgenologic examination showed the 
gastric clearance to be occurring via three 
openings: the pylorus seemed to have ready 
clearance ; the gastro-enterostomy was func- 
tioning, and a gastrocolic stoma canalized 
readily. The duodenal cap was atypical in 
shape but without any irritability suggestive 
of an active ulceration. The second duode- 
num was markedly hypotonic. A barium 
enema readily canalized the gastrocolic fis- 
tula and the stomach filled promptly by this 
means. 

At an operation Oct. 17, 1929, by Dr. 
Glover H. Gopher, the scar of the original 
ulcer was found in the first portion of the 
duodenum. The loop of the jejunum distal 
to the gastro-enterostomy was inflamed and 
adherent to the colon. A gastrojejunocolic 
fistula was made out. The jejunum was sep- 
arated from the colon, and the opening in 
the colon was sutured. The gastro-enteros- 
tomy was separated, the stomach closed, and 
a portion of the jejunum was excised and 
continuity restored. The post-operative 
course was uneventful and the patient was 
discharged from the hospital Nov. 15, 1929, 
and has since been observed in the Outpa- 
tient Department. During the first three 
months post-operative he gained thirty 
pounds in weight, and he has been entirely 
free of all s}Tnptoms. 

Case 2. W. A. R., aged 61, a white male, 
single, was brought into Barnes Hospital 
XoA'. 25, 1928, in a comatose condition. Be- 
cause of this, it was impossible to secure a 
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detailed history. It was determined that he 
had had typhoid at the age of 20, pneumonia 
at 21. and that ten years previously he had 
been operated upon in 'New York City for 
a duodenal ulcer. During the past five 


icchi.'c on the under-surface of the nose. 
The gums, and the hard and soft palates 
showed many purpuric spots. There was a 
deftnitc purpura over the entire trunk. A. 
few moist rales were found in the base of 



Fig 3 Case 1 Sketch showing the fistula and the relations 
of the segments as found at operation 


years, he had had five or six bowel move- 
ments a day. The stools did not contain 
blood or mucus. During the five weeks 
prior to admission to the hospital he had re- 
ceived “serum treatment” in a clinic not af- 
filiated with this institution. 

A physical examination showed a stupor- 
ous patient having a temperature of 36° C. 
and a pulse of 140, which was weak and 
irregular. The pupils were small, and the 
right was, besides, slightly irregular and 
gave no reaction to light. There were pe- 


both lungs The blood pressure was 60 mm. 
systolic and 40 mm. diastolic. The abdo- 
men showed a long upper right paramedian 
scar, but otherwise was not rvotahle. Rectal 
examination revealed a slightly enlarged 
prostate. There was a distinct swelling in 
the midline of the perineum, with some ten- 
derness and no redness. 

The red blood count was 3,550,000, the 
white cells were 18,400, and the hemoglobin 
60 per cent The blood Wassermann and 
Kahn reactions were negative. The non- 
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protein blood nitrogen was 125 mgm. per 
100 cubic centimeters. A blood smear 
showed only slight irregularity of the red 
cells. A fair number of platelets were 
visible. With catheterization, much blood 
drained out, reducing the mass in the peri- 
neum, and the catheter had evidently entered 
a blind cavity. 

The patient’s condition became rapidly 
worse and he died the morning after ad- 
mission. 

At autopsy the only findings referable to 
the subject of this paper was an anastomosis 
of the posterior wall of the stomach to the 
first part of the jejunum. The distal stom- 
ach had been partially resected. The proxi- 
mal duodenum was buried in the pancreas. 
The transverse colon was firmly adherent to 
the gastro-enterostomy. After the stomach 
was opened a finger could be passed readily 
into the colon as well as into the small in- 
testine. 

Prior to 1903, 70 cases of gastrocolic 
fistulse were reported, which had developed 
secondaiy^ to carcinoma of the stomach or 
of the colon. Haller (1) reported the first 
case in 1755 and Murchison (2) reported 
the first group, numbering 33, in 1857. In 
1897 Bee (3) increased the group to 63, and 
in 1903 it was further increased to 70 by 
von Koch (4). The first case of gastro- 
jejunocolic fistula was reported by Czerny 
(5) in 1903. This fistula followed the op- 
eration of gastro-enterostomy for gastric ul- 
cer. The report appeared four j^ears after 
Braun (6) had first described a case of gas- 
trojejunal ulcer, in 1899. In 1921 Loe\vA^ 
(7) compiled from the literature a group of 
/6 cases of gastrojejunocolic fistula. By 
that time 185 instances of gastrocolic fistula 
of various types had been reported. In 
1925 Verbrugge (8) compiled from the pre- 
vious literature 202 cases of gastrocolic and 
gastrojejunocolic fistula;. Seven among 
these had been reported from the Ivlayo 
Clinic. To these he added 14 cases from 
that Clinic. Of this total of 216, 95 had 


followed -upon a gastro jejunal ulcer, which 
had developed at a posterior gastro-enteros- 
tomy. The other 121 cases occurred in the 
course of primarj^ abdominal disease. Since 
1925, there have appeared in the literature 
30 more cases, of which 22 occurred after 
gastro-enterostomy done for peptic ulcer 
and 7 from carcinoma of the colon or of the 
stomach. One was said to have been due to 
a “misadventure.” Of the fistulas follow- 
ing upon gastro-enterostomy, six were re- 
ported by Macdonald (9), three by Brock 
(10), and one each by Dejardin (11), 
Bradbuiy^ (12), Shangle and Beisler (13), 
Cabot (14), Kauftheil (15), Kiittner (16), 
Wittkowsky (17), Robertson (18), Shore 
(19), Monroe and Emery (20), Pratt (21), 
and Lahey and Jordan (22). Of the fistula; 
resulting from cancer. Brock (10), Hill 
(23), and Lambret and Razemon (24) each 
reported one, and Dickson (25) reported 
four, together with a case caused from a 
jejunal ulcer and another due to “misadven- 
ture,” as mentioned above. The two cases of 
gastrojejunocolic fistula reported above oc- 
curred after gastro-enterostomy for duode- 
nal ulcer and bring the number in that cate- 
gory up to 119, and the total of all types to 
248. 

Gastrocolic and gastrojejunocolic fistulas, 
resulting from malignancy either of the 
stomach or of the colon, are becoming less 
frequent because of the earlier diagnosis of 
cancer. On the other hand, fistute follow- 
ing gastro-enterostom}' have become more 
frequent. The chief factor in the etiology 
of the latter type of fistula is the occurrence 
of a perforation of a gastrojejunal ulcer, 
and the incidence is considerably less than 
that of these ulcers, which is given in the 
American literature (excluding the figures 
of Lewisohn) as from 2 to 5 per cent of all 
gastro-enterostomies, and in the German lit- 
eratvire as from 5 to 10 per cent. They oc- 
cur eleven times more often in men than m 
women, and Verbrugge found that of the 
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patients seen at the Mayo Clinic wlio had a 
gastrojcjunal ulcer, 11.36 per cent devel- 
oped a gastrojejunocolic fistula. Bolton and 
Trotter (26) found 10 per cent in a similar 
analysis and Lion and Moreau (27) 12 per 
cent. 

The symptoms are fairly well represented 
in Case 1. Quite often, in addition to the 
diarrhea, cramping, and loss of weight, 
there is feculent eructation or vomiting. 
These symptoms vary in degree according to 
the size and directness of the fistula. The 
diarrhea may be of sudden onset in the 
course of a syndrome characteristic of mar- 
ginal ulcer. The stools are liquid, contain 
undigested food, little mucus, and no pus or 
blood. They do not resemble those of coli- 
tis. However, one of the cases reported 
above was treated elsewhere upon that di- 
agnosis. The absence of diarrhea docs not 
contradict the diagnosis. Monroe and Em- 
ery (20) have reported two cases which 
were unusual in that neither had this symp- 
tom. The eructation or vomiting of fecal 
material varies with the directness of the 
opening-, but is usually present in some de- 
gree. Pain is rare. The pain of the mar- 
ginal ulcer is generally relieved after the 
fistula occurs, and may be replaced by a dif- 
ferent, usually cramping, discomfort, lower 
in the abdomen tlian was the ulcer pain. 
The loss of weight varies and may be con- 
siderable in case the condition fails of early 
diagnosis and resultant starvation and dehy- 
dration continue. 

The diagnosis may be made from these 
symptoms, together with the history of an 
antecedent gastro-enterostomy, with or 
without the symptoms of gastrojejunocolic 
ulcer, or with the history of malignancy of 
the stomach or of the colon. The diagnosis 
is confirmed — and when the symptoms are 
of minor degree it is made — by the roentgen 
demonstration of tlie opening between the 
segments. This may be difficult and incon- 
clusive in case the tract is small and indi- 
rect, and it may be necessar)^ to use a dye. 


which, after ingestion with food, may ap- 
pear promptly in the stool, or may be recov- 
ered by tube from the stomach when admin- 
istered with an enema. 

The treatment of the condition is surgical, 
the extent and nature of the procedure de- 
pending upon whether the segments are to 
be merely separated and closed, or the gas- 
tro-enterostomy, when present, be left, re- 
stored, or disconnected. 

It appears evident that the factors which 
allow the development of a gastrojejuno- 
colic fistula are those of the origin of the 
marginal ulcer. These may be enumerated 
as (1) carele.ssness in post-operative man- 
agement; (2) causes similar to those of the 
original peptic ulcer; (3) the use of un- 
absorbable sutures; (4) trauma of the mu- 
co.sa at operation, and (5) an inadequate po- 
sition and patency of the stoma. Undesir- 
able circumstances in the manner of treat- 
ment of the transverse mesocolon in per- 
forming a posterior gastro-enterostomy 
should be considered among the factors both 
of the marginal ulcer and of these fistula;. 
The fistulous opening into the colon is a 
fortuitous occurrence in the penetration and 
perforation of the marginal or jejunal ulcer, 
and is classified according as the stomach 
and jejunum are separately or jointly in- 
volved in the opening. The communication 
may be so direct that there is scarcely any 
appreciable fistulous tract. This was the 
condition in the first case reported. On the 
other hand, the communication may be 
small and intermittently patent or have a 
valve action. This situation lessens the 
characteristic symptoms and makes the diag- 
nosis of the condition more difficult. 

SUMMARY 

1. Two cases of gastrojejunocolic fistula 
following gastro-enterostomy for duodenal 
ulcer are reported. 

2. The literature has been reviewed and 
30 cases of gastrocolic fistula collected, of 
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which 22 were gastrojejunocolic in type, 
following upon a gastro-enterostomy for 
peptic ulcer. 

3. The condition may remain unrecog- 
nized. as in the second case, and may be 
susceptible to most successful treatment, as 
in the first. 
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RIGHT DIAPHRAGMATIC HERNIA^ 

By H. J. GEYMAN, Af.D., Roentgenologist, Santa Barbara Cottage Hospital, 
Santa BAimAiiA, Calh-ounia 


T he patient wiiose ease report intro- 
duces this paper was a female 72 years 
of age, wiio was admitted to the hos- 
pital on Dr. Sansum’s service, complaining 
of obesity, constipation, and rheumatism. 
Her history was negative for trauma. She 
had undergone a cholecystectomy at the age 
of 52 and had gone through nine normal 
pregnancies. 

Physical examination showed dullness 
over the right lower chest, with absence of 
breatli sounds over this area. During 
fluoroscopy incidental to an orthodiagram 
an enlarged heart was noted and a shadow 
seen in the right lower chest. She was re- 
ferred to the Roentgen Department for 
chest study. This showed a moderate left 
ventricular enlargement, with a dense 
shadow in the lower half of the chest. The 
heart was displaced slightly to the left. No 
respiratory excursion could be seen on the 
right side. The upper zone of the shadow 
showed an air-containing viscus, and on the 
chance that this might represent gas-con- 
taining loops of bowel a barium meal Avas 
given to rule against a diaphragmatic 
anomaly (Fig. 1). 

An intrinsically sound normal stomach 
and cap were visualized. The pyloric por- 
tion of the stomach and the duodenum were 
seen to be lower than the usual position in 
a patient of this habitus. The cap was 
large and flaccid, instead of being of the 
small round or flat type usually seen in stout 
patients (Fig. 2). 

Twenty-four hours after the barium meal 
the head of the column was in the descend- 
ing colon and the tail in the cecum. The 
entire hepatic flexure, including most of the 
transverse colon, was seen to lie in the right 

*Read before the Radiological Society of North America 
at the Sixteenth Annual Meeting, at Los Angeles, Dec. 1-5, 



Fig. 1. Roentgenogram showing a high dia- 
phragm and gas-filled loops of colon. 


thorax, extending up to the level of the sec- 
ond rib anteriorly. Except for its position 
and a few diverticula, the colon was nor- 
mal (Fig. 3). The tip of the cecum was 
seen to lie a few centimeters above the iliac 
crest. The ascending colon entered the 
thorax just to the right of the esophageal 
hiatus. No connection with this foramen 
could be observed either on films or by 
watching barium pass into the stomach 
while the colon still contained barium. 

The heart film showed what was possibly 
a thin septum at the upper margin of the 
shadow, but films made after the colon was 
filled with barium failed to show evidence 
of this being the diaphragm. We con- 
cluded, therefore, that the wall of the colon, 
which contained a small amount of gas at 
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Fig 2. Roentgenogram showing filled stomach 
and cap after the barium meal. 


the first examination, accounted for this 
shadow. The condition was, therefore, re- 
garded as a hernia rather than as an even- 
j tration of the diaphragm. Furthermore, 
/ the upper level of the shadow lacked the 
characteristic bow-shaped contour seen with 
eventration. 

Anomalies of the diaphragm consist of 
eventration and hernia. In eventration, the 
diaphragm is abnormally high in level, due 
to either congenitally aplastic or acquired 
atrophic muscle fibers. Various writers 
have designated this condition by different 
terms, such as relaxation, insufficiency, high 
position, or dilation. 

Hernia of the diaphragm is either con- 
genital or traumatic in origin. Both hernia 
and eventration are seen much more com- 
monly on the left side. Of various statis- 
tical summaries, Eppinger reports 626 left- 
sided hernias as compared to 8 on the right 
side. Thomas, in his review, found 8 right 





■f 

Fig. 3. Roentgenogram taken 24 hours after the 
barium meal, showing barium-filled colon in chest. 

and 282 left. Twenty cases have been re- 
ported from the Mayo Clinic, 17 on the left 
side and 3 on the right. 

Of a series of 17 cases reported by Car- 
man and Fineman, one presents a remark- 
able similarity to the case I have just shown. 
Their patient was a woman 47 years old, 
who had suffered vague alidominal distress 
for years. They reported as follows: “A 
roentgenogram of the chest revealed gas 
bubbles above the right diaphragm and an 
opaque enema showed herniation of the 
colon through a large opening in the right 
diaphragm. At operation the transverse 
colon and omentum were found herniated 
into the chest. The hernial opening, 8.75 
cm. in diameter, was found in the middle 
line posterior to the attachment of the dia- 
phragm to the sternum. The patient’s re- 
covery was uneventful.” 

LeWald reported a very similar case in 
which operation showed the colon to enter 
the thorax behind the liver. In his case a 
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portion of the duodeiuini was above the dia- 
phragin. 

The type of case with herniation of the 
large bowel presents an entirely different 
picture from that of the right diaphrag- 
matic hernia of the short esophageal type. 
Fineman, in describing a case, remarks that 
this type strongly simulates the appearance 
of walled-off fluid in the right lower chest. 

The roentgen diagnosis of hernia or even- 
tration of the diaphragm is not difhcult if 
the condition is kept in mind during the rou- 
tine examination of chest films and gastro- 
intestinal cases. The differentiation be- 
tween hernia and eventration is not so easy 
in some cases and may be impossible l)y the 
roentgen’ examination. Pneumoperitoneum 
may be useful as a differential aid if a bari- 
um series does not complete the necessary 
evidence. When, as was found in the case 
here reported, the upper zone of the shadow 
shows gas-containing loops of bowel, an 
absence of a bow-shaped diaphragmatic 
shadow, and the condition on the right side, 
the diagnosis of hernia can be made from 
chest films. 

The literature contains reports of a con- 
siderable number of eventrations and her- 
nias which have been explored with an as- 
pirating needle. Truesdale reports one case 
where an exploratory chest puncture showed 
milk which the patient had drunk a short 
time before. The danger of this error is 
obvious and such errors can be avoided if 
the possibility of diaphragmatic anomaly is 
kept in mind. 
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A NEW DIAPHRAGM FOR THE COMPI.ETE ELIMINATION OF 

SECONDARY RADIATION 


By A. L. SORESI, Visiting Surgeon 

BusViwick Hospital; Visiting Surgeon, 

T he abolition of secondary radiation 
has been one of the most perplexing 
problems confronting radiologists. 
The Bucky-Potter diaphragm, nottvith- 
standing its great merits, solves only a few 
of the problems concerning elimination of 
secondar}'^ radiation. The limitations of 
the Buckt’-Potter diaphragm are so well 


Greenpoint Hospital ; Consulting Surgeon, 

Parkway Hospital, Brooklyn, N. Y. 

known to roentgenologists that we do not 
even attempt to mention them. 

The writer wishes to present a new dia- 
phragm, the usefulness of which is not 
limited to any special technic, but which 
can be used for every purpose in all kinds 
of radiographic or radioscopic investiga- 
tion, fulfilling all the desiderata of the radi- 




Pig. 1. Drawing ol Soresi diaphragm. 
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Figs 2 and 3. Clicst of a heavy man. Both films were taken at 2 meters, one-tenth of a second ex- 
posure, with the same cassette. Tliey were developed at the same time. All radiographic factors were 
exactly alike in these films, except that Figure 2 was taken with the Soresi diaphragm and Figure 3 with- 
out a diaphragm. 


ologist. The author’s diaphragm has the 
following characteristics: 

1. It eliminates effectively secondary 
radiation. 

2. It does not increase the time of ex- 
posure. 

3. It can be used at any focal distance 

4. It allows the taking of radiographs at 
any speed with a sharpness of detail 
hitherto unknown. 

5. It does not leave grid marks on any 
part of the film. 

6. It is used also for fluoroscopy, mak- 
ing this procedure more useful by clearing 
considerably the image on the fluorescent 
screen. 

7. It works independently from the X- 
ray tube. 

8. It makes soft tissues very clear and 
distinct. 

9. It works in any position. 


« 





Fig. 4. Radiograph of a young woman, 27 years 
of age, with goiter; normal trachea 
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Fig. S. Carcinoma of larynx, extending to trachea. 
Note infiltration of tissues revealed by the X-rays. 
Distance, 72 inches ; time, one-tenth of a second. 

10. It can be vtsed for all kinds of radi- 
ographic or fluoroscopic work. 

We shall not enter into details of con- 
j struction, which may vary with further ex- 
perience and the requirements of manufac- 
turing. 

The fundamental principles on which our 
diaphragm is based are: (1) the lead strips 
are not parallel to the rays emitted by the 
tube; (2) the lead strips move at a tre- 
mendous speed independently of the X-ray 
tube; (3) the high speed at which the dia- 
phragm moves is made possible by arrang- 
ing the lead strips on an endless chain put 
in motion by a suitalde electric motor. 
Physicists and radiologists may look upon 
these claims with skepticism. In fact, in 
discussing the conception of this diaphragm 
with leading men, nothing but the words 
“impossible,” “contrarv- to physical prin- 
ciples.” ct similia were heard. However, 
skepticism was turned to praise, at times 


r 



Fig. 6. Chest, at 72 inches; exposure, one-tenth 
of a second. 


even above merits, when the diaphragm was 
demonstrated in actual radiography and 
radioscopy. 

The writer’s diaphragm works with ab- 
solute independence of the X-ray tube. It 
is set in motion, whether for fluoroscopy or 
radiography, and the current is passed 
through the tube when and as long as de- 
sired independently, and is timed by the 
usual apparatus. 

The modtts operandi is simplicity itself: 
films are placed in a channel located behind 
the diaphragm, which is then set in motion. 
The exposure is made by pressing the but- 
ton of the timer, as is done when exposures 
are made at present without a diaphragm, 
the timer alone controlling the time of ex- 
posure. 

FOR FLUOROSCOPY 

The fluorescent screen is applied against 
the cover protecting the lead strips, the pa- 
tient being in front. The diaphragm is set 
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Fig. 7. Chest of a child. 6 years old, with Fig. 8 Carcinoma of esophagus in the middle 
pneumo- and pyo-thorax, at 72 inches; exposure, third. Note how the tissues infiltrated by malignant 
onc-twenticlh of a second cells slnnd out clearly. As in all other illustra- 

tions, the reproductions must of necessity fail to 
give the richness of detail shown in the original 
films. Distance, 72 inches; time, one-tenth of a 
second. 


in motion and the current passed tlirough 
the tube in the ordinary manner. Observ^a- 
tion on the fluorescent screen is made 
through the double layer of lead strips and 
is exceedingly clear. 

Special apparatus is in process of con- 
struction for combined fluoroscopy and 
radiography. 

We have taken films of the digestive 
organs (stomach, gall bladder, colon, liver, 
spleen) all on one film, at about forty-five 
inches in three-tenths of a second, and of 
the chest, trachea, and esophagus, at seventy- 
two inches in one-twentieth of a second. 
Some of the radiographs are reproduced as 
illustrations in this paper, though it is an 
understood fact that reproductions fail to 
give the true impression one receives from 
the original films. The films taken with 
this diaphragm have a brightness and a 


lively character, lacking in films taken with- 
out the diaphragm described. Special men- 
tion should be made of soft-tissue revela- 
tion. The trachea, the epiglottis, the con- 
tour of tumors of the esophagus through 
the mediastinum, hairs, as well as silk and 
linen tissues and threads become plainly vis- 
ible on the film. 

We believe that this new diaphragm has 
a broad field of usefulness. The fact that 
it does not increase the time of exposure 
makes possible the elimination of secondary 
radiation on instantaneous films, thus giv- 
ing them a most remarkable clearness of 
detail. The fact that it can be used at any 
focal distance allows elimination of second- 
ary radiation on films at any focal distance, 
thus allowing clearer films of the chest at 72 
inches or of the dense abdominal organs at 
30 inches. The fact that it does not increase 
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Fig. 9. Same case as shown in Figure 8, antero- 
posterior view. Note how the growth is shorni 
through the mediastinum. Distance, 72 inches; ex- 
posure, one-tenth of a second. 










1 


Fig. 10. Skull taken at 72 inches; exposure, one 
trventicth of a second. 


in^'S-^exnos^re^'four'^tpmh “1°*' taken at ^ Fig. 12. Same case as shown in Figure 11, 

iteorigars’ .taSsjaa aaas ,£ 

right kidney arc plainly visible. ’ 
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the time of exposure makes radiography 
and radioscopy safer for patients, attend- 
ants, and tubes. 

In conclusion, the writer Iiopes th.at the 
rapidly moving diaphragm herein described, 
with its unique features of abolishing sec- 
ondary radiation while not increasing the 
time of exposure; its adaptability to any 


focal distance, to aiiy Speed, to any position, 
to both radiography and fluoroscopy, will 
be of help to radiologists. 

The writer wishes to acknowledge the in- 
telligent co-operation of the staff of the 
Westinghouse X-r.ay Co., Inc., and espe- 
cially of Mr. Wappler, Mr. Payer, and Mr. 
Larson. 


The Relationship between Radiology and 
Medicine. Wright Clarkson. Virginia Med. 
Monthly, August, 1930, LVII, 298. 

The value of roentgen diagnosis is so strik- 
ing tliat hundreds of pb 3 -sicians are succumb- 
ing to the lure of tlie manufacturers and are 
buying X-ray equipment without an adequate 
conception of the science of radiology. No 
branch of medical science requires more pro- 
found and prolonged study to master than that 
of radiology, because it extends into every 
phase of medicine, and tlie radiologist becomes 
a consultant in eveiy specialty of practice. 
Most radiologists have no patients of their 
own but work purely as consultants, and as 
such should help correlate their findings with 
the clinical history and other data in actual 


consultation with the referring physicians or 
surgeons. Watkins, M.D. 


Sources of Danger in Superficial Therapy. 
Dezso V. Kemeri. Strahlentherapie, 1930, 
XXXVIII, 187. 

The author observed that inaccurate read- 
ings of the milliamperemeter are quite com- 
mon, due to electrostatic changes. The mois- 
ture of tlie room has great influence on this 
phenomenon. It appears that at a room tem- 
perature of from 15 to 20 degrees centigrade, 
a drop of the hygrometer from 40 to 35 de- 
grees may lead to a difference in the dose up 
to 120 per cent. This fact should be consid- 
ered more carefully in medico-legal cases. 

Ernst A. Pohle, M.D., Ph.D. 



THE POST-OPEIT\TIVE BEHA\TOR OF THE DIAPHRAG^P 
By KEXNETH D. A. ALLEX, M.D , Den\er, Color \to 
From the X-ray Department of the Presbyterian Hospital, Dcmcr 


S IX months ago it was determined to 
investigate some phases of post-oper- 
ative chest complications by means of 
X-rav examination. The practice of making 
bedside X-ray examinations before and 
after operation was begun. 

To date, the series of cases which have 
been radiated includes high and low ab- 
dominal operations, herniotomies, kidney 


dium applied to the cervix uteri, breast am- 
putations, and operations upon the feet. 

The anesthetics given to this group in- 
cluded local, spinal, rectal, etli3-lene. nitrous 
oxide and ox5'gen, and ether. Primarily the 
search was intended to be made for un- 
suspected atelectasis, and, in spite of the 
fact tliat our series of examinations thus far 
has been accomplished in the late Spring, 



Fig 1-.4 Demonstration of effect of ^ariatio^ 
ot Icclmic m the lev el of the diaphragmatic 
domes Bedside patient. Back fiat on ca«isette 
Ct Fig 1-B 


Fig. 1-B. Same case as shown in Figure 1-A 
Right side purposely rotated forward to a marked 
degree. Tube-to-plate relationship remains the 
same. This “error” in technic does not affect the 
relative height of the domes of the diaphragm. 




operations, thyroid operations, perineal re- 
pair. curettements. hemorrhoidectomies, 
one submucous resection, two cases of ra- 

iRcad before the Radiological Societv of Xorth America 
3t the Sixteenth Annual Meeting, at Lo:. Angeles Dec I--, 
1930. 


Summer, and early Fall months, during 
which seasons chest complications are at a 
minimum in Colorado, we have found a 
considerable number of cases of atelectasis 
which would have passed unrecognized. The 
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study will continue throughout the Winter 
and early Spring (17). 

Many other interesting types of unsus- 


pared to their relative shape and position be- 
fore operation. (See Figs. S-A, 8-B, 9-A, 
9-B, 9-C, and 10-73.) 



Fig. 2. Under surface and cut anterior edge of the diaphragm. Note how 
much lower the origin is than the insertion (central tendon in tlie dome). See 
text. 


pected chronic and acute chest pathology 
haA^e been revealed in the series. These will 
be described in another paper. 

Early in the study it was noticed that in 
many instances (54 out of 94 cases) both 
diaphragm domes maintained a higher posi- 
tion immediately after than before operation. 
It Avas not long after this condition had 
manifested itself that an occasional case 
presented an asymmetrical relationship be- 
tween the shape and position of the two 
hemidiaphragms after operation, Avhen com- 


This paper Avill confine itself essentially 
to that portion of the study which deals Avith 
the post-operatwe as 3 TOmetry of the dia- 
phragmatic domes. A consideration of the 
relationship of this condition to atelectasis 
b)'- tlie writer of this article may be found 
in a preAuous paper on the subject of post- 
operatiA'^e chest complications (9). 

Thirty-six cases out of 94 (the total num- 
ber studied to date) haA^e shoAvn a sharp 
arching and high position of the right hemi- 
diaphragm, and five cases have shown a 
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Fig. 3-A Pre-operative X-ray examination 
Cf. Fig 3-B 

similar situation of the left half of the dia- 
phragm, with no X-ray or clinical evidence 
of disease of the collateral lung. 

The affected hemidiaphragm is found to 
lave assumed a high position when ex- 
amined the day after operation, and as a 
rule it gradually subsides to the pre-opera- 
tive position and shape when visualized at 
inspiration by the same technic as at the first 
examination, in a week or ten days. In some 
instances the affected dome was still high 
three weeks later. A few have subsided 
markedly in three or four days. 

Many cases show both hemidiaphragms 
to be high after operation, with one asym- 
metrically higher than the other. This causes 
the heart to assume a more horizontal posi- 
tion and thus may cause it to encroach 
farther on tlie side of the higher diaphragm 
than it did in the pre-operative plate. This 
combination gives a strong impression of 
atelectasis, and it was at first thought that 
tliese findings, in the absence of visualized 


Fig. 3-B Two days post-operative examination 
of same (low abdominal) case as shown in Fig- 
ure 3-A, made at full inspiration Both domes 
are high, with superimposed additional ascent of 
the right hemidiaphragm. The heart is forced to 
a horizontal position, extending more to the right 
of the spine than in the pre-operative plate 
Collateral lung clear. See text. 

density of the lung, were the result of an 
atelectasis which, perhaps, was obscured be- 
hind the dome in the posterior sulcus, but 
lateral X-ra}'^ plates and close clinical ob- 
servation have disproved that conception. 
Brunn and Brill (15) illustrate a paper^ 
with a t3^pical case of asymmetrically high 
hemidiaphragm which they attribute to a 
minor degree of atelectasis, yet the lung field 
is clear. Our series of cases have led to 
the belief that this condition may precede 
and contribute to atelectasis. 

After this phenomenon had been repeated 
in several patients, the recent literature was 
reviewed and reference found to a sym- 
metrically high position of both diaphrag- 
matic domes following abdominal operations 

nrhis article was noted just prior to the final typing 
this paper. 
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Fig. 4-A. Pre-operative plate of a nephropexy 

case. Cf. Fig. 4-i3. 

(5, 8) in several smaller series of cases, 
but attention was not called to a high posi- 
tion of one side only. The nearest approach 
to a mention of this condition, except as 
a sign of atelectasis, which I have found 
was by Sise, Mason, and Bogan (12). They 
state that ten cases of gall-bladder surgery 
radiated before and after operation showed 
a marked diminution of excursion in both 
leaves of the diaphragm, with the greater 
effect on the right. 

We concur with Muller (7) that the bi- 
lateral post-operative high position of the 
diaphragm can possibly be explained with- 
out much consideration of hypotonus, pare- 
sis, or partial paralysis. The one-sided high 
position, however, seems to require serious 
consideration of possible nerve inhibition or 
paralysis of varjdng degree. 

Most chest complications, especially atelec- 
tasis, occur unilaterally, and more on the 
right side than on the left, and more often 
in the lower lobe than in the upper. The 


Fig. A-B. Same case as shown in Figure ^A, 
two days post-opcrati\ c. Not only is the right 
hemidiaphragm high with no evidence of atelec- 
tasis above, but there is marked bilateral ascent 
of both diaphragms with hypoventilation of both 
lungs. Note left kidney incision clips and large 
amount of abdominal gas. See text. 

high diaphragm finding occurs much more 
often on the right, and would, of course, 
have more effect on the lower lobes than on 
the upper lobes. 

Because of these considerations tlie sub- 
ject is deemed sufficient!}’' important to war- 
rant the presentation of our observations 
thus far and the venture of interpretation. It 
therefore becomes the purpose of this paper 
to describe and interpret these X-ray mani- 
festations and to allude to the cause, hoping 
that a little evidence may be added to the 
rapidly accumulating data on the subject of 
post-operative chest complications. 

RADIOGRAPHIC TECHNIC 

Because we were studying the difference 
in the relative position of the two dia- 
phragmatic domes, and not the position of 


496 


RADIOLOGY 



Fig. 5-A. Pre-operati\ e chest roentgenogram. 

Cf. Fig. 5-5. 

either one as measured from a bony land- 
mark. variance in the target-to-plate distance 
and angle at which the patient was raised 
made no appreciable difference in the find- 
ings. This was demonstrated by making 
two or more examinations on the same pa- 
tient, each with different technic. Even 
when the patient was turned with one side 
farther from the plate than the other, the 
diaphragmatic domes were not changed in 
their relative height (Figs. 1-A and 1-B). 

Some of the earlier cases of the series 
were examined pre-operatively at the erect 
chest plate changer, followed by post-opera- 
tive bedside plates. This did not interfere 
with the results in any case. The majority 
of the cases, however, were radiated in bed 
with exactly the same technic before and 
after operation, the beds being brought to 
the radiographic room. The central ray was 
passed tlirough the ensiform at right-angles 
to the plate, 46-inch distance, 100 milliam- 
peres, one-tentli second, and the kilovoltage 


Fig. 5-5. Same case as shown in Figure s-A. 
Some asymmetrical ascent of the right he_mi- 
diaphragm. Note that air admitted by abdominal 
operation has sought only the right subdiaphrag- 
matic area. See text. Note also the sharper out- 
line of the high dome as compared with the 
opposite side and the same dome prior to opera- 
tion. 

variable. Ever}' effort was made to repro- 
duce after operation the technic employed 
before. All patients were asked to take as 
deep a breath as possible and hold it during 
the exposure. 

We hope as we continue our stud} to 
make more examinations in the lateral posi- 
tion. They are valuable to other phases of 
the work but probably will not add muA 
evidence to the problem discussed in this 
paper. 

ANATOMY 

A glance at Figure 2 to refresh our 
memor}' of the anatomy (1) of the dia 
phragm, reveals that its origin, which is on 
the lower five or six ribs, upper three or 
four lumbar vertebra: and ensiform, is lorver 
than the insertion, namely, the central tendon 
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Fig. 6-A. Prc-opcrativc roentgenogram (ex- 
posure too light to penetrate breast shadows and 
bases). Cf. Fig. 6-F. 


Fig. C-/i. Same ease as shown in Figure 6-A, 
one day post-operative. Note change in relative 
position of the domes of the diaphragm with no 
demonstrable right lung disease. Note narrowed 
interspaces on the right. Sec te.xt. 


which is practically the highest part of each 
hemidiaphragni. Contraction must cause the 
arched dome to descend and flatten. Relaxa- 
tion or paralysis permits ascension and arch- 
ing. This is demonstrated physiologically 
by inspiration (contraction) and expiration 
(relaxation), respectively. This fact is 
further demonstrated, pathologically, after 
the operation of phrenico-exeresis. 

The diaphragm is merely a thin mem- 
brane-like partition fastened loosely across 
the thoraco-abdominal cavity. Atmospheric 
pressure on the flaccid-walled abdominal 
portion of tlie cavity keeps the thin hemi- 
diaphragms ballooned upward into the rigid- 
walled thoracic cavity (3). Contraction 
works against this abdominal pressure and 
causes flattening and descent of the domes: 
relaxation permits them to passively ascend 
and arch. 

DISCUSSION 

It is logical to believe that the more con- 


stant post-operative findings of bilateral high 
position of both hemidiaphragms and the 
less common phenomenon of one dome arch- 
ing to a higher position after operation than 
its position relative to the opposite dome be- 
fore operation, are not existent from the 
same causes. 

Two main causes of the bilateral sym- 
metrically raised diaphragm present them- 
selves. The first to be thought of is that pain 
occasioned by deep breathing will prevent 
tlie patient from inspiring as fully after 
operation as before. The other most ten- 
able cause is an increase of intra-abdominal 
pressure, caused by accumulating gas, which 
forces both domes upward. (See Figs. 3-A 
and 3-5.) 

Abdominal and many other major opera- 
tions are attended with post-operative pain 
when the patient inspires deeply (6). This 
prevents him from taking as deep a 
breath when radiated after operation as at 
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Fig. 7-A, Pre-operative X-ray examination. Right Fig. 7-B. Same case as shown in Figure 7-A, hvo 
hemidiaphragm normally a little above the left one. days post-operative. Note that the domes are now 
Cf. Figs. 7-B and 7-C. of equal height, probably indicating asymmetncal 

ascent of the left hemidiaphragm. Cf. Fig. 7-C. 

his X-ray examination prior to operation, operations, kidney operations, perineal re- 
Table I exhibits statistics which strengthen pair, and thyroidectomies show the highest 
this opinion. It will be noted that abdominal incidence of bilateral raising of the dia- 


TABLE I 

OCCURRENCE OF ASYMMETRICAL HIGH HEMIDIAPHRAGM NOTING ALSO NUMBER OF 

BILATERAL CASES 


Type of operation 


Herntotomy 
High abdominal 
Kidney 

Low abdominal 
Uterine curettage 
Hemorrhoid 
Thyroid 

Breast (amputation) 
Perineal 
Foot operations 
Radium to cerv-ix 
Submucous resection 


No. of cases 


4 
13 
10 
34 

5 
3 

15 

3 

2 

3 

2 

1 


Unilateral high diaphragm 

No. of cases 

Percentage 

3 (all right) 

9 (8 right; 1 left) 

6 (5 right; 1 left) 

12 (11 right; 1 left) 
2(1 right; 1 left) 

1 (right) 

3 (2 right; 1 left) 

0 

0 

0 

0 

I 0 

75% 

61% 

60% 

47% 

40% 

33% 

20% 

0% 

0% 

0% 

0% 

0% 


No. of cases of 
bilateral ascent 
of diaphragTU_ 
2 
8 
7 
16 
0 
0 
7 
0 
2 
1 
0 
0 
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plira.trm following- operation. 'I'licse type.s 
of operative proccdure.s cause tlic most post- 
operative pain upon deep breathing. 

Patey (6). Head (8), and Oberholt (16)=’ 
measured the vital capacity (the total vol- 
ume of air obtained from a maximum ex- 
piration following a maximum inspiration) 
before and after abdominal and other opera- 
tions. Following operation there was a 
smaller vital capacity than before. The ab- 
dominal operations caused the greatest dis- 
crepanc)'. 

Evidence upholding the abdominal gas 
factor as a cause was found in a study of 
serial X-ray exaniinations of new born in- 
fants'* beginning immediately at birth with 
plates, made at varying inteiwals up to ten 
days, on file with the Child Research Coun- 
cil of the University of Colorado Medical 
School. It was noted that as air was in- 
gested first into the stomach and then into 
the small and large intestine, the hemidia- 
phragms gradually ascended in relation to the 
increase in the amount of air and fermenta- 
tive gas. Unilateral disposition of the gas 
caused S3'mmetrical upward displacement of 
both sides of the diaphragm. In none of the 
cases reviewed Avas there an asymmetrical 
upward displacement of the diaphragm. 
Further evidence supporting abdominal gas 
as a cause of bilateral symmetrical raising 
of the diaphragm is furnished by some adult 
cases in our present series, which show one- 
sided accumulation of gas (Figs. 3-A and 
3-B) accompanied by a symmetricall}'^ high 
diaphragm. 

Pressure in the abdomen apparently fol- 
lows the law of pressure on liquids, namely, 
that it is exerted equally in all directions. 
This is graphically demonstrated in the para- 
doxical movement with respiration of a 
phrenicectomized hemidiaphragm. Pressure 
downAvard on the abdominal contents by the 


’Published after this paper had been typed. 

Whe writer wishes to thank Dr. W. W. Wasson for tli 
suggestion that he review these case.s. 



Fig. 7-C. Same case as sliown in Figures 7-A 
.and 7-]i, fifteen days post-oi>erative. Right hemidi- 
aphragm again Iiiglicr than left, as in the pre-opera- 
tivc plate. Left dome has snlisided. 

normal side is transmitted as though by a 
liquid medium to the passive side. 

Muscle splinting in abdominal cases may 
exaggerate the pressure caused by the in- 
creasing gas. 

The presence of bilateral paralysis as a 
cause is obviated by the lack of symptoms. 
Whereas paralysis of one hemidiaphragm 
may have Ai^ery slight symptomatology’ be- 
cause, as Andrus and Wilson (11) tell us, 
there is reduction of only one-sixth to one- 
third of tidal air rate and respiratory a’oI- 
ume, AA’hich is quickly compensated for by 
the other lung, bilateral paralysis, on the 
other hand, reduces tidal air volume by 60 
per cent and 'respiratory -volume by 62 per 
cent. The bilateral high diaphragm was 
found in too many cases of uneventful and 
symptomless recovery to permit of suspect- 
ing paratysis as a cause even in degrees less 
than complete. 

The statistics of our series further indi- 
cate that the causes of unilateral rise are 


soo 
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Fig 8-A. Pre-operatne plate Cf Fig 8-B 


different from those of bilateral high posi- 
tion There were at least eight of the former 
not accompanied by the latter condition and 
at least ten of the latter type of cases 
not accompanied by asymmetrical high dia- 
phragm. 

Explanation of the high position, follow- 
ing operation, of one diaphragmatic dome 
is not so manifest Thus far we have been 
unable to evolve an explanation without re- 
sorting to the idea of at least a partial pa- 
ralysis 

After studying the ninety-four cases in 
this group tliere can be no doubt but that in 
a certain number of operative cases one 
dome of the diaphragm assumes an abnor- 
mally high position in relation to the opjyo- 
sitc dome, without X-ray or clinical evidence 
of collateral lung disease 

Each case has been carefully measured to 
establish the relative position of the tuo 
domes. Unless a change of I cm or more 
was present, the case was not included in 


Fig 8-B Same case as shown in Figure 8-/1, 
one day post-operative No density indicating 
atelectasis of sufficient extent to _ require this 
much diaphragmatic ascent No clinical indica- 
tion of lung pathology. 

the statistics. In many cases of one-sided 
post-operative rise, the opposite dome had 
also mounted after operation by virtue of 
the causes of bilateral post-operative rise, so 
that most of the measurements of one-sided 
ascent of from 1 cm. to 4.5 cm. are in ex- 
cess of the bilateral ascent, which apparent!} 
varied from 1 to 4 centimeters. (See Figs 
4-/4 and 4-B.) (Error in measurement of 
the ascent of both diaphragms in relation to 
the spine or other bony landmark could be 
caused by variation of technic; therefore, 
the figures of these measurements are not 
presented ) 

Asymmetrical action of the diaphragni 
precludes all possibility of voluntary restne- 
tion, and the cause wdll probably he most 
fruitfully searched for in the realm of tbe 
pathological. So far, we have no experi- 
mental data to help us determine the funda- 
mental etiology of this condition and "'C 
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must be content at this time to present our 
observations and advance a discussion of the 
cause from the basis of clinical reasoning. 
From the evidence thus far accumulated, in- 
terference of the motor nerve impulses to 
the affected hemidiaphragm is the most ten- 
able etiological theory of this phenomenon 
which takes place in the short interval be- 
tween the day previous to operation and 
the day after. 

Anatomical muscular weakness has been 
suggested. Anatomical defects arc more 
common on the left. The "high diaphragm” 
of this series is predominantly on the right 
side. Furthennore, it is hard to believe that 
43 per cent of individuals have such a 
degree of one-sided muscular weakness, 
which is symptomless and not evident by 
X-ray examination before operation, that it 
would permit upward displacement of a 
hemidiaphragm to the extent seen in our 
series. Autopsies show no gross organic evi- 
dence of such a high percentage of malfor- 
mation. 

Engorgement of the liver would cause bi- 
lateral diaphragmatic rise because of its 
mobility. It moves up and down readily 
with respiration by rdrtue of the contractions 
of the diaphragm, and, therefore, a properly 
functioning right dome would exert suf- 
ficient restraint to an enlarged liver to 
cause it to press down into the abdominal 
contents, and thus, increasing intra-abdom- 
inal pressure, exert equal upward force on 
both sides of the diaphragm. 

The X-ray plates themselves, as has been 
stated, rule out lung patholog}^ as a cause 
of this condition. Those cases which ex- 
hibited sufficient atelectasis to require dia- 
phragmatic upward displacement to com- 
pensate for the absorbed air have been ex- 
cluded from this series. 

Further evidence favoring interference 
with the motor nerve supply as the most 
important underlying factor, is presented by 
the fact that a considerable number of the 



Fig. 9-/1. Pre-opemtive X-ray c.vamination. Cf. 
Figs. 9-B and 9-C. 


high diaphragms show a higher arching with 
a sharper outline than the active opposite 
side and the same dome prior to. operation 
(Figs. 5-A and 5-5). Radiographs of the 
diaphragm of normal persons show a 
sharper outline at expiration than inspiration 
because they are caught during the period 
of relaxation, a condition which is also 
made evident in plates following one-sided 
phrenicectomy. At inspiration a normal dia- 
phragm tends to flatten, and, even though 
the patient does not breathe, there is often 
sufficient quivering of the contracted muscle 
to show a blurring of outline. This is dem- 
onstrated in longer exposures better than 
in those made in one-twentieth of a second. 
Comparison of the high and low halves in 
this series shows, in many cases, a blurring 
of the low dome and sharpness of the high 
one, presumably due to tonicity of the one 
and atonicity of the other. The high side 
undeniably approaches the shape, position, 
and sharpness of phrenicectomized hemi- 
diaphragms, differing only in degree. This 
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Fig. 9-B. Same case as shown in Figure 9-A, 
post-operative Note the high right hemidiaphragm 
with clear lung above Cf Figs 9-A and 9-C. 


will be revealed by a stvtcly of the figures il- 
lustrating this article. Furthermore, in a 
few cases of high diaphragm, which we have 
radiated at inspiration and expiration, the 
unaffected dome travels farther than the 
affected one to a sufficiently greater extent 
than the average normal difference in the 
excursion of the two, to suggest the para- 
doxical action so characteristic of phrenicec- 
tom}". 

The series of ten cases roentgenographed 
before and after gall-bladder operations of 
Sise and co-workers (12), previously men- 
tioned, also exhibited inhibited excursion of 
the right hemidiaphragm in relation to the 
left half. Because neither half exhibits 
normal excursion following operation, the 
effect is not so dramatic as that following 
excision of a few centimeters of the phrenic 
nerve. 

Observation of this series of cases reveals 
many instances of hypo-elevation of the ribs 
and lessening of the interspaces on the af- 


fected side (Figs. 6- A and 6-B). They 
should show an increased excursion and 
widened interspaces on inspiration in the 
presence of a hypofunctioning diaphragm 
(10). This is because; (1) the diaphragm 
no longer peels from the chest wall in the 
lateral sulcus region; (2) less intrapleural 
negative pressure exists, and (3) there is in- 
creased inspiration effort to compensate for 
the hypofunction of the hemidiaphragm. 
The cases of hemithoracic narrowing and 
rib depression show no X-ray evidence to 
the effect that there has been any blockage 
of pulmonary access to external atmospheric 
pressure, which situation is immediately 
manifested on the X-ray plate by marked 
densities (9), in which condition atmos- 
pheric pressure on the external chest wall 
causes depression of the entire hemithorax 
by virtue of the fact that the same pressure 
is removed from the inside. 

We can, therefore, logically proffer the 
question of accessory respiratory’’ muscle 
enerA'ation. The proposition that the dia- 
phragmatic disturbance is the result of 
motor nerve impulse inhibition is enhanced 
by the possibility of a similar condition af- 
fecting accessory inspiratory muscles, and 
vice versa. 

POSSIBLE CAUSES OF POST-OPERATIVE 

PARALYSIS OF ONE HEMIDIAPHRAGM 

If temporary partial paratysis is the cor- 
rect explanation of the observations de- 
scribed thus far, it is appropriate here to 
enumerate and briefly discuss some of the 
most tenable theories of etiology. None of 
the possible causes to be presented are irref- 
ragable. 

Morphine . — The administration of mor 
phine does not appear to be responsible for 
the unilateral rise of the diaphragm. There 
is some evidence to suggest that it may m 
crease the number of cases of bilateral higr 
diaphragm and thus contribute to hypoven 
tilation. A summary of the amount of mor 
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TAllLK 11 

KELATION' OP AMOUNT OP MOIU’lllNK AD- 
MINISTERED BETWEEN OPERATION AND 
POST-OPERATIVE X-RAY EXAMINATION 
TO BILATERAL AND UNILATERAL 
HIGH DIAPHRAGM 


Position of diaithragm 

1 No. 
of 

cases 

A\erage total 
amount of mor- 
phine given each 
jiaticnt 

High unilateral posUion 
High bilateral position 
Diaphragms not affected 

33 

49 

27 

59 mgm. 

60 mgm. 

41 mgm. 


TABLE III 

OCCURRENCE OF HIGH HEMIDIAPHRAGM IN 
RELATION TO ANESTHETICS 


Anesthetic 

No. of 
cases 

j Case of high 
hemidiaphragm 

No. of 
cases 

Percentage 

Ether 

20 

8 

40% 

Spinal, Rectal, and 




Local 

9 

3 

33% 

Gas (NO-f-Oj and 




Ethylene) 

66 

21 

32% 


phine administered between the time of 
operation and the post-operative X-ray ex- 
amination reveals that forty-nine cases in 
which, after operation, both diaphragms 
failed to travel through the distance of the 
pre-operative inspiratory excursion, aver- 
aged 60 milligrams. (Table II). The 
average total dosage of twenty-seven cases 
in which neither diaphragm was affected 
was 41 milligrams. The appraisal of the 
value of this relationship must be made with 
the realization that the operative cases to 
which the smaller doses were given had the 
less extensive operations, and the causes of 
bilateral rise are present in a less severe de- 
gree. The average dose given to thirty- 
three cases of asymmetrical high diaphragm 
was 59 milligrams. This is practically the 
same amount as that administered to the 
bilateral series. 

There w^as no series of cases w^hich had 
no morphine, to compare with the series 



Fig. 9-C. Same case as sliown in Figures 9-A 
and 9-7i, three days after the latter. Diaphragm 
with domes again in normal relation. 


which received morphine, and therefore w’^e 
believe that the only conclusion wdiich is 
suggested, in addition to the one mentioned, 
is that asymmetrical high diaphragm differs 
from bilateral high diaphragm due to other 
causes tlian the administration of morphine. 

Anesthetics . — There w^as a total of sixty- 
six gas anesthesias and twenty-one (or about 
33 per cent) in this series show^ed high 
asymmetrical diaphragms (Table III). 

Twenty of the series were gwen ether. 
Of this number, eight (or about 40 per 
cent) had an asymmetrically high dia- 
phragm. 

The total number of rectal, local, and 
spinal anesthesias numbered nine. Three 
of this number (or 33 per cent) had a high 
hemidiaphragm. 

The series thus far, therefore, indicates 
that the type of anesthesia has little to do 
with the incidence of this condition. The 
slightly higher percentage of ether cases 
hardly w’^arrants serious consideration. 
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Fig. 10-y^. Pre-operati\ e chest roentgenogram 
of thyroidectomj case. Exposure insufficient to 
penetrate breast shadows and bases. Cf. Fig. 
10-B. 


Type of Operation . — Table I indicates 
that there Avere sixteen cases of high hemi- 
diaphragm out of a total of thirt}'-four low 
j abdominal operations, and eight cases out 
' of thirteen high abdominal operations. This 
shows a ratio of 47 per cent to 61 per cent, 
a difference which can hardly be ignored. 
Abdominal cases as a whole show 54 per 
cent to be affected by asymmetrical high 
diaphragm. A high incision in the abdomen 
apparently is more effectwe in producing 
this condition than the low incision. 

Ten kidney operations, Avith flank inci- 
sions, shoAA-ed six cases (or 60 per cent), 
closely approximating the high abdominal 
percentage. Four herniotomies showed 
three high diaphragms — a percentage of 
75. The small number of these cases, 
hoA\-eA-er. precludes a definite opinion of 
the correct percentage. All three cases 
shOAA'ed high right diaphragms One had 
a midline incision (umbilical hernia), and 



Fig. 10-5. Same case as shoivn in Figure 10-4, 
post-operative. High hemiffiaphragm. Lung 
aboA-e clear. (Apparent mediastinal shut proo- 
ablv due to rotation of patient.) A little pen- 
hilum atelectasis cannot be entirely excluded, inc 
density at the right ape.xys due to removal or 
substernal goiter. There is not sufficient ate 
tasis in anA eAent to require so great an asceni 
of the diaphragm. 


the other tAvo left-sided incisions (left in 
guinal). These cases, combined with tAVO 
high left diaphragms (one of AA'hich 
shoAvn in Figures 7-A, 7-B, and 7-C), 
occurred Avith right-sided incisions, and aa it 
numerous cases of midline incisions fo ^ 
loAved by right high diaphragm, stronj, } 
indicate that the position of the incision in 
relation to the right or left side in abdominn 
cases does not decide AA'hich half of D® 
diaphragm Avill be affected. 

All other operations, a list of Avhici is 
shown in Table I, numbered thirty-four. O 
this group, onh' six (17 per cent) in 
asymmetrically high diaphragm, indicating 
a much loAver percentage than did ab om 
inal, kidney, and herniotom)' cases. 

It is logical to conclude, therefore, t a 
the type of operation has more effect tlinn 
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either the type of anesthetic or the adminis- 
tration of morphine. 

EXU.MHR.M'IOX OF OTHER I’OSSHILE CAUSES 

Thoughtful consideration of the possible 
causes of the phenomenon which is the Sub- 
ject of this paper points to the probability 
of a multiple etiology. When satisfactory 
explanation of intraperitoneal cases is 
evolved, the fact that the condition occurs 
in such cases as curettement and thyroidec- 
tomies confronts us. That the right dia- 
phragm is alTected so much more than the 
left, should be used as a fact to help deter- 
mine the cause. Except for one suggestion, 
mentioned later, no likelj' single etiological 
factor for all cases has occurred to us, so we 
will be content to state different possible 
causes for different types of operation. 

It has long been known that peritoneal 
cavity lymphatic drainage is much more ac- 
tive to the right hemidiaphragm than to the 
left (13), due to liver friction and undoubt- 
edly to other causes. That the right subdia- 
phragmatic area is more easily reached from 
the intraperitoneal cavity is further sug- 
gested by an observation in our series ; in all 
cases which showed residual air admitted 
through the incision, it was found under the 
right hemidiaphragm (Fig. 5-5). From 
the diaphragm the lymphatics drain upward 
by diagonal trunks to the sternum and an- 
terior mediastinum along the phrenic nerve 
to the hilum region of the lung, — a few ves- 
sels go directly to the thoracic duct. 

The abdominal cases of high hemidia- 
phragm, then, could be thought of as being 
caused b}^ the effect of toxic traumatized 
protein carried to the right hemidiaphragm, 
and occasionally the left, where it is held, 
by disturbed absorption, in apposition to the 
phrenic nerve terminations, interfering with 
their conduction. Then after the toxins are 
finally absorbed they may produce an in- 
flammatory reaction along the course of the 


phrenic nerve and perhaps even in the 
mediastinal lymidi-node area, A “vicious 
circle” situation presents itself on the under 
surface of the diaphragm. We know that 
phrcniccctomy retards absorption ; thus after 
tlie first interference of conduction through 
the phrenic terminations which are spread 
out on the under side of the muscle, absorp- 
tion is retarded and more time given for 
still further inhibitory effect on the nerve 
terminations. 

Rcfle.x effect on the phrenic nerve from 
impulses carried through the vagus war- 
rants mention here. 

If interference of function of the gastro- 
intestinal tract, not only Ity direct trauma 
but reflexly by the effect of the anesthetic 
and shock, causes a toxic material in the 
abdominal cavity to be liberated into the 
lymphatics and thence to the diaphragm, a 
possible cause of all cases is suggested. The 
smaller the operation and the more distant 
from the abdomen, the less the gastro-in- 
testinal effect. The evidence of the cases 
listed in Table I strengthens this opinion. 

W e know that inflammation of the pleura 
aboA’^e the diaphragm is often given as a 
cause for palsy of this organ and doubtless 
is the reason for its high arching in certain 
types of supradiaphragmatic disease. It is 
difficult, hoAvever, to conceiA^e of a reason 
for a pleural inflammatory process in many 
of the types of surgical cases AAffiich haA'^e 
been folloAved by high hemidiaphragm, and 
it could hardly become effectiA^e in the short 
time betAveen operation and post-operatiA^e 
X-ray examination. 

General shock, Avith resulting phrenic 
nerA’e inhibition of cerebral origin, or the 
same result from cortical toxemia or loAvered 
blood chlorides from intestinal stasis, must 
be included in our list of possible causes. 
This, hoAveA'^er, suggests the question as to 
AA'hy the result should be unilateral. Some 
of our cases, of course, may have bilateral 
inhibition, AAdiich, because of the normal ex- 
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cess of excursion of the right hemidia- 
phragm, is manifested more on the right 
than on the left side, and therefore is not 
recognized as occurring on both sides. 

Another consideration worthy of inclu- 
sion in this list is possible pressure on the 
phrenic nerve along its intrathoracic course. 
We know that long-continued pressure, such 
as that caused by effusions, empyema, tu- 
mors, and inflammatory processes of the 
mediastinum, may bring about phrenic nerve 
paralysis (14). Engorgement of the supe- 
rior vena cava may also increase the medi- 
astinal pressure on the phrenic nerve. The 
lessened abdominal pumping, because of the 
bilateral failure of the diaphragm to func- 
tion fully after operation, upon the abdom- 
inal inferior vena caA'^a might lend to this 
condition. 

It is conceivable that cardiac dilatation 
could cause stretching of or pressure upon 
the pericardial portion of that nerve. 

RELATIONSHIP TO POST-OPERATIVE CHEST 
COMPLICATIONS 

Whether high hemidiaphragm is the re- 
} suit of paralysis or not, and regardless of 
the cause of the problematical paralysis, the 
fact that a certain percentage of cases pre- 
sents a high clear-cut arch of one dome only, 
without demonstrable collateral lung dis- 
ease, has a certain significance in the inter- 
pretation of bedside post-operative X-ra}' 
examinations of the chest. 

Knowledge that this condition exists 
warns one against interpreting a high dome 
plus hypoventilation as sufficient evidence 
upon which to base an opinion of massive 
atelectasis. It is probable that many of us 
who make post-operative X-ray studies of 
the chest have more than once rendered an 
opinion of atelectasis in the presence of this 
combination of X-ray signs, and wondered 
at the time how atelectasis of sufficient de- 
gree to cause these marked signs could exist 


without exhibiting more density, and why 
the mediastinum did not do its share of the 
compensation. Perhaps reports in the liter- 
ature (2) Avhich refer to restriction of a 
hemidiaphragm as an early sign of atelecta- 
sis are based on this condition. It is prob- 
ably more nearly correct to look upon it as a 
contributing causal factor rather than a re- 
sultant sign. 

A paralytic hemidiaphragm may be the 
explanation of a demonstration in massive 
atelectasis cases which has been puzzling 
some of us for a long time. Thus, one of 
two cases of massive atelectasis of apparent- 
ly equal areas of lung involvement will show 
high ascent of the collateral diaphragm and 
a small amount of mediastinal shifting, 
while the other case will show short dia- 
phragmatic ascent and a wide mediastinal 
shift toward the affected lung. Is it not 
possible that inhibition of the diaphragm in 
one case and good tonicity in the other 
might account for this phenomenon? The 
repeated occurrence of this variation in the 
replacement action of the diaphragm and 
mediastinum in prei^iously healthy chests in 
which there are no adhesions of medias- 
tinum or pleura, strengthens the evidence 
that inhibition is a cause of the unilateral 
high position of the diaphragm as a condi- 
tion preceding atelectasis. High, poorly 
functioning hemidiaphragm is a likely con- 
tributing cause to post-operatwe atelectasis, 
for it cannot be denied that a lung deprived 
of its more important muscle of respiration 
will have more difficulty in maintaining 
freely open passage away from the lung field 
to the outside atmosphere. 

SUMMARY 

1. Forty-three per cent of ninety- fom" 
surgical cases subjected to pre- and post- 
operatiA^e chest X-ray examinations have 
shown a unilateral high position of one 
hemidiaphragm. The immediate cause of 
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this ol)scrvalion is undetermined, but may 
be due to paralysis. 

2. Fifty-seven ])er cent exhibited bi- 
lateral high po;ition of the domes. The 
causes arc more obvious and apparently do 
not include paralysis. 

3. Both ])hcm)mcna, but especially the 
unilateral high diaidiragm. deserve attention 
in the study of the diagnosis and treatment 
of post-operative chest complications and in 
interpretation of post-operative X-ray ex- 
aminations. Cases c.xhibiting both condi- 
tions at once cause the heart to assume a 
horizontal position suggesting displacement 
to one side or the other, and this, combined 
with a high position of one dome of the 
diaphragm, may give an erroneous impres- 
sion that atelectasis is present. 
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cess of excursion of the right hemidia- 
phragm, is manifested more on the right 
than on the left side, and therefore is not 
recognized as occurring on both sides. 

Another consideration worthy of inclu- 
sion in this list is possible pressure on the 
phrenic nerve along its intrathoracic course. 
We know that long-continued pressure, such 
as that caused by effusions, empyema, tu- 
mors, and inflammatory processes of the 
mediastinum, may bring about phrenic nerve 
paralysis (14). Engorgement of the supe- 
rior vena cava may also increase the medi- 
astinal pressure on the phrenic nerve. The 
lessened abdominal pumping, because of the 
bilateral failure of the diaphragm to func- 
tion fully after operation, upon the abdom- 
inal inferior vena cava might lend to this 
condition. 

It is conceivable that cardiac dilatation 
could cause stretching of or pressure upon 
the pericardial portion of that nerve. 


RELATIONSHIP TO POST-OPERATR'T; CHEST 
COMPLICATIONS 

Whether high hemidiaphragm is the re- 



the cause of the problematical paralj'sis, the 
fact that a certain percentage of cases pre- 
sents a high clear-cut arch of one dome only, 
without demonstrable collateral lung dis- 
ease, has a certain significance in the inter- 
pretation of bedside post-operative X-ray 
examinations of the chest. 

Knowledge that this condition exists 
warns one against interpreting a high dome 
plus hypoventilation as sufficient evidence 
upon which to base an opinion of massive 
atelectasis. It is probable that many of us 
who make post-operative X-rav studies of 
the chest have more than once rendered an 
opinion of atelectasis in the presence of this 
combination of X-ray signs, and wondered 
at the time how atelectasis of sufficient de- 
gree to cause these marked signs could exist 


wdthout exhibiting more density, and why 
the mediastinum did not do its share of the 
compensation. Perhaps reports in the liter- 
ature (2) w^hich refer to restriction of a 
hemidiaphragm as an early sign of atelecta- 
sis are based on this condition. It is prob- 
abty. more nearly correct to look upon it as a 
contributing causal factor rather than a re- 
sultant sign. 

A paralytic hemidiaphragm may be the 
explanation of a demonstration in massive 
atelectasis cases w'hich has been puzzling 
some of us for a long time. Thus, one of 
two cases of massive atelectasis of apparent- 
ly equal areas of lung involvement wall show 
high ascent of the collateral diaphragm and 
a small amount of mediastinal shifting, 
w'hile the other case wnll show short dia- 
phragmatic ascent and a wdde mediastinal 
shift tow'ard the affected lung. Is it not 
possible that inhibition of the diaphragm in 
one case and good tonicity in the other 
might account for this phenomenon? The 
repeated occurrence of this variation in the 
replacement action of the diaphragm and 
mediastinum in previously healthy chests in 
which there are no adhesions of medias- 
tinum or pleura, strengthens the evidence 
that inhibition is a cause of the unilateral 
high position of the diaphragm as a condi- 
tion preceding atelectasis. High, poorly 
functioning hemidiaphragm is a likely con- 
tributing cause to post-operative atelectasis, 
for it cannot be denied that a lung deprived 
of its more important muscle of respiration 
wdll have more difficulty in maintaining 
freely open passage away from the lung field 
to the outside atmosphere. 

SUMMARY 


1. Forty-three per cent of ninety- fo^’’ 
surgical cases subjected to pre- and post- 
operative chest X-ray" examinations have 
show"n a unilateral high position of one 
hemidiaphragm. The immediate cause of 
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screen. But so far as we have been able to 
discover there has been no attempt to use 
Y-rays for tlic inspection of opaque bodies 
except that reported from Russia.* Accord- 
ing to the meager information available it 


characteristics of Y-rays. Since the source 
of Y-rays used was radium emanation, tlie 
most suitable source, tliese notes will be 
restricted to Y-rays as obtained from radium 
emanation. 



'Fig. 2. Cunxs showing- intensities at various wave lengths for X-raj's 
(Terrill and Pine) and for Y-rays (Skobclzyn). The dotted line represents 
the mean value for Y-rays. (Given by Ellis and Wooster.) 


was found possible to locate flaws in steel 
castings, detecting tlie emergent beam by 
an electroscope or a galvanometer and 
recording the intensity of tlie beam auto- 
matically. No details of this work have 
ever been made public, so far as the present 
authors are aware. 

It may be said, therefore, that but little 
has been done on the use of Y-rays for 
radiography. The present investigation is 
an attempt, in a preliminar}" way, to evalu- 
ate the use of Y-rays for the detection and 
location of defects in metallurgical ma- 
terials.^ 


THE PHYSICS OF Y-RAYS 


In order that the ensuing account may be 
made clear it is thought advisable to com- 
ment briefly upon certain of the ph)^sical 


r- Science News Service. Xo. .I6IE. Sheet 

been impo-ssible to obtain by corn 
spondence mfoijnatipn additional to that appearing in tl 
Science Xews Service report. 

f f^'P'C'n’cnts described in the following were ne 

formed during the Summer of 1929. 


Possibly the most noteworthy fact about 
the radio-active elements is that they trans- 
form or decompose to chemically and physi- 
cally different elements. These transforma- 
tions are accompanied by radiation, of which 
tliere are three types, the a-rays, which are 
known to be helium atoms with a double 
positive charge, ^-rays, which are electrons, 
and Y-rays, which are light waves of very 
short wave length. The first product in the 
decomposition of radium is radium emana- 
tion, or radon. It is a chemically inert gas. 



_ Fig. 3. Changes suffered by radiation 
in penetrating matter. 
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over a hundred times heavier than hydrogen. 
This gas, radon, in turn decomposes and 
forms successively Radium A, Radium B, 


this, it may be seen that a given quantity of 
radium produces a constant quantity of 
radium emanation each second, which, in 



Radium C, Radium D, etc., with the final 
product lead. 

Each of these radio-active elements is 
characterized by a certain rate of decom- 
position. If the amount present be evaluated 
(in the usual way) by the strength of the 
^ radiation emitted, the rate of decay may be 
/ given as 

I 

lo 

where I is the intensity measured after time 
t. lo the original intensity, and is the frac- 
tion of atoms present which transforms in 
time t. This is a general law for all radio- 
active substances. Accordingly, the strength 
of all radio-active substances decreases log- 
arithmically with time (Fig. 1). Since it 
is impossible to speak of the life of the 
emanation (for it is infinite) , it is customary 
to speak of the half-life period, that is, the 
period in which the radio-active strength de- 
creases to half its original value. 

The half-life of radium is about 1600 
years. It may, therefore, over a short pe- 
riod be considered as unchanging. Granted 


turn, decomposes to Radium A, and so on. 
With a constant rate of production of ra- 
dium emanation the amount of radium 
emanation will build up until the rate of 
decay of the emanation exactly balances 
the rate of its formation. At this point the 
radium and its emanation are said to be 
in equilibrium. 

The transformation of radium to radium 
emanation is accompanied only by an emis- 
sion of a-rays. So far as y-rays are con- 
cerned, the radio-active properties of radium 
in equilibrium with its products are, there- 
fore, possessed completely by the radium 
emanation, and for practical purposes it is 
better to use the emanation. 

In medical practice radium emanation is 
pumped from the parent radium salt (usual- 
ly in solution) and condensed from the 
gases with which it is mixed by liquid air. 
Each gram of radium in the equilibrium 
state furnishes 0.6 cubic millimeter of gas. 
This condensed gas is pumped into small 
glass capsules ordinarily held in small brass 
containers. The chief source of y-rays seems 
to be Radium C, into which radium emana- 
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tion decomposes. This series of transfor- 
mations, witli the radiations which accom- 
pany them and with the Iialf-life periods, is 
indicated by the followinfj;’:'' 


about 150 millicuries is recovered by a 
skilled operator. Accumulating this emana- 
tion day by day one may build up a perma- 
nent stock of emanation, with a total 


a a a /?, Y Y 

Ra Ra Eman.-^ RaA — > RaB RaC 
1580 yrs. 3.85 days 3.05 min. 26.8 min. 19.5 min. 


a 

RaC' 
lO"" sec. 

RaC" 

1.32 min. 


RaD 
1.32 min. 


As freshly pumped off the emanation 
reaches its maximum radiating intensity 
within a few hours, the time necessary for 
tlic production of the maximum amount of 
RaC. Thereafter the strength decreases 
logarithmically, according to Figure 1, the 
half-life period being 3.9 days. 

The strength of the emanation is meas- 
ured in millicuries, a millicurie being the 
strength of 1 milligram of radium in equi- 
librium with its products as measured by an 
electroscope receiving the Y-rays only. In 
'medical practice it is customary to pump off 
the emanation each day. With this proce- 
dure. one gram of radium will furnish 160 
millicuries of the emanation daily, of which 

'See, for example, A Sommerfeld: Atomic Structure and 
Spectral Lines Methuen &. Co., Ltd , London, 1923, p 47 



1000 10,000 100,000 
Exposure TTmes in Mil liampere-Scconds 


Fig. 5. E.xiiosure curves for X-rays ; for a distarice 
of 16 inches from source and with the use of two in- 
tensifying screens. 



_ Fig. 6. Table used in y-ray radiography. Funnel holding radium emana- 
tion shown in center. 
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strength between 800 and 900 millicuries The relative intensities found by Skobel- 
available for radiographic purposes. zyn for the various wave lengths in the 

M^ave Length of '{-rays. — Approxima- Y-ray spectrum are shown in Figure 2.® 



Fig. 7. An echelon of steel plates, as illustrated in Figure 8 
(Film No. 1). Distance, source to film, 6 in.; intensifying 
screen, _ none ; time of exposure, 25 min. ; mean strength of 
emanation, 179 millicuries in one bulb Results: Considerable 
detail on original negative lost in this illustration. Original ex- 
posure just sufficient to bring out all details, though enhancing 
screens would have decreased the exposure time. The spreading 
on the film was caused, of course, by the closeness of the object 
to the source. 


tions have been made indicating® that the 
Y-ray spectrum lies somewhere in the range 
4.100 to O.CK35 A.U. The distribution of 
intensity in the Y-ray spectrum has recently 
been studied by a number of workers.'^ 


«J[e\er and Schweidler- Radioaktnitat, Teubener, Berlin, 
1927, p 148. 

*D. Skobelzjn. Zt^chr. f. Phya , 1927. XLIII. 368: K. W 
r. Kohlrausch, Ph>«; Ztschr.. 1927, XXVIII. 2. J Thibaud 
Ann. ^ V'A'T?’ and W. Wooster. Proc 

Camb Phil. Soc , 192-), XXII, 853; idem, 1925-27, XXIII 
717*729. 


®It seems likely that the 7 -ray spectrum, originating f 
an atomic disintegration, is not a “white” ray 

spectrum, but a spectrum of discrete lines. As 
emerges from the atom, however, it doubtless suffers a m 
fication in wave length owing to interaction with * 
active substance itself and with any filter in its a 

verting the separate rays through Compton ^oattcnng 
continuous spectrum Skobelzyn determined the reiatuc 
tensities of the different wave lengths by the 
recoil electrons of given velocity (corresponding to a gi 
wave length of y ray) in a Wilson cloud chamber. ^ 
curve is “ironed out” m Figure 2 to give a smoother 
than he observed, and Figure 2, therefore, makes ‘he m 
sity distribution appear more equable than the 

There is still some question as to ivhere the limits or , 
7*ray spectrum lie There is evidence of rays at w'ave lens . 
greater than 0 040 A U,, and some suggestion of rays arou 
0 002 A U The limits of the y ray spectrum are, J^here * 
not defined in Figure 2. In addition, Skobelzyn s determ 
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Tlic measurements made by Ellis and 
\\'’ooster suggest a mean wave length for 
the Y-rav spectrum of 0.008 A.U., cor- 
responding to a voltage of 1,500,000 volts 
as indicated in Figure 2, somewhat shorter 
than the approximate mean wave length to 
be derived from Skobelzyivs curve. On 
Figure 2 is also represented the relative in- 
tensities found by Terrill and Pine'’ for the 
various wave lengths in the X-ray spcctru u 
as obtained from a 200,000-volt X-ray tube 
with a tung.sten target after filtering 
through 1 mm. of copper. It is to be noted 
that the y-ray curve in Figure 2 applies to 

tion of distribution of intensities rests upon only 160 oli’^cn'cil 
recoil electron path**, a number insufTicicnt to define the in- 
tensity distribution curve with high accuracy. The curve 
given in Figure 2 may, however, be taken as approximately 
correct. The data from which Figure 2 was plotted refer 
to 7 -rays filtered through 3 mm. of lead. 

*•11. M. Terrill and ^lary Pine: Jour. Cancer Kcscarch, 
1924, VIII, 71. 


Y-rays after filtering through 3 mm. of lead, 
whereas the X-ray curve was taken with 1 
mm. copper filter. This difference in filters 



Fig. 8. Diagram of built- 
up specimen radiographed 
in Figure 7. 



Overall length of section photoEraohed 
fA m. ; height, 6Y. m. (Film No. 2). Distance, source to fiir 26ln T in- 
tenpfying screen, none; time of exposure, 12 hrs. ; mean strength of ema- 
nation, 181 millicuncs m one bulb. Results: Film badly over-exposed With 

have fraction of the exposure time noted would 

film necessary. A high degree of detail was brought out on the original 
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exerts some distorting effect upon tlie true 
distribution curA-es. but for tlie present pur- 
pose the cun-es giA'en in Figure 2 may be 
taken as a nearly true index of the distribu- 
tion of AA-aA-e lengths in the tAA'o spectra. 


X-ray bulb or a tube of radium emanation. 
In Figure 2 the tAA'O cun'es are draAAU sim- 
ply to giA^e approximately equal heights. It 
is. of course, the much shorter AA^aA'e length 
of the Y-ray as indicated in Figure 2 AAbich 



Fig. 10. At'rench, in long (Film Xo. 3). Distance, source to film, 
665^ "in. ; intensining screen, none; time of exposure, 1016 hrs. ; mean 
strength of emanation, 2,181 millicuries in six bulbs. Results: All details 
shoAvn \er\- clearly. Film somewhat over-exposed Distance from source 
verj- great. \\ ith a shorter distance and by the use of intensifying screens, 
a shorter time and a Aveaker source would ha\e sufficed. Note increase in 
sharpness of all details in Films No. 1 to Xo. 3, Avith increase in distance 
from source to film, as to be expected. The lack of halo around the edge 
of the specimen indicates that the usual precautions taken in X-ray radiog- 
raphy to preAent halo are unnecessarv' Avhen radiographing thin specimens 
b\ V-rays. 



Fig 11 . FaultA' Aveld, 254-in steel plates, lap-AA'elded (Film Xo 4). Dis- 
tance, source to film, 30 in.; intensifAnng screen, none; time of exposure, 
1- hrs. ; mean strength of emanation, 217 millicuries in one bulb Results: 
Lack of bond clearly shoAATi (indicated by arroAA's). This reproduction is 
not nearly so good as the original film. Exposure excessiA e. Time of ex- 
posure could ha\e been much less, especialh by use of Patterson screens. 


The areas under the intensitA' curA’es in 
Figure 2 are entirely dependent upon the 
intensity of the source. Avhether it be an 


accounts for the much loAver absorption of 
the 7-rays in radiograph)'. 

Absorption and Scattering . — ^The 
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beam issuing from a bulb of radium emana- 
tion has approximately the distribution of 
wave lengths indicated in Figure 2 (after, 
as noted, passing through 3 mni. of lead, 
which absorbs the softer rays preferential- 


through simple absorption (coiwerted into 
heat) and through scattering. This emer- 
gent intensity may be represented by an 
cf|uation 

I == ToC — /'-■< 



Fig. 12. Faulty weld, butt-wcIdcd (Film No. 5). Distance, source to film, 
30 in.; intensifying screen, none; time of e-xposure, 12 hrs. ; mean strength 
of emanation, 179 millicuries in one bulb. Results; Imperfections clearly 
shown. 



Fig. 13. Photograph of steel casting of which radiographs are shown in 
Figures 14 and IS. 


ly). As this ray passes through a metal ob- 
ject it suffers a number of changes. The 
emergent ray is complex, as indicated in 
Figure 3. 

The emergent T-ray beam is weaker than 
the direct beam because of loss of intensity 


where T is the initial intensity (assumed to 
be a simple wave length ) , x the thickness of 
the absorbing medium, and p. the total ab- 
sorption coefficient. 

The total absorption coefficient p. is 
actually affected by two agencies, namely, 
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Fig- W Fig. 15 


Thfcknist casting with sand inclusions, shown in Figure 13 

ably in Film. No 6 ™S AT?. " 'Fto? 

scfe'fn ^0 >"•: intensifying 

millicu'ries in one bulb RcshL% ^Fifm^ A strength of emanation, 217 

reproduction of nrio-nioi e.^ i^'^/iarker than necessary. Fairly good 

screens thrcxPosuro^ t^l i^^ With Palterson 

A comparison between Ffguil M^nris'T^ considerably decreased, 
y-ray and the X ryiv mofi, a important m comparing the 

be discolored unon X radiography. Every detail which could 

upon the y-ray photograph (Me ^ 

defect and the backeronnrl <?’ contrast upon the film between a 

lower absorption coefficient fo^'v ^ i’*'”' because of the 

satisfactorily exposed unon thp ,T'™^®’J*®"^cver, the whole of the casting is 
under-exposed upon the^X-rav fflm^ Pbotograph whereas the ribs are badly 
tograph could be obtaiLd hnf ;! •’ ‘® Possible that a better X-ray pho- 

radiograph an irregular section with that it should be easier to 

hons were taken trchmm?t™4„ "'Fh X-rays. Precau- 

^-ray radiograph of this piece (Film^Mn specimen in the 

graph. The complete lack of Ll,; L '« t'lis y-ray radio- 

such precautions are unnccessarv ivho^ edges of the casting indicates that 
Specimens. ^ Y-rays arc used on rather thin 
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true absorption and scattering. Neither 
X-rays nor y-rays from a Inilb of radium 
emanation are homogeneous in wave length 
(Fig. 2). Accordingly the first absorbing 
layers remove a large fraction of the less 


It has been stated that the total absorption 
coefficient represents the sum of a true ab- 
sorption coefiicient and a scattering coeffi- 
cient. The scattered ray is of considerable 
importance to radiography, since it com- 



Fig. 16. Diagmm showing _mcthod of preparing speci- 
men radiographed in Figure 17. 


penetrating rays, so that only the more pene- 
trating or “hard” rays reach the final layers. 
For such non-homogeneous beams the effec- 
tive value of p. is much greater for the rays 
which enter the absorbing object than for 
those which leave it. According to Kohl- 
rausch,^“ the total absorption coefficient for 
Y-rays may be represented b}'^ two absorption 
coefficients, p-i, and p-s, where 

I = lo 4" 0-75 e J, 

for iron p-i = 0.356 and p-a = 0.632 cm.'^ 
with an average value in the neighborhood 
of 0.5 cm.”^. 

Taking 0.15 A.U. as the effective wave 
length of X-rays from a 200,000-volt tube 
(Fig. 2), the corresponding coefficient for 
iron is 4.5 cm.“’^. These coefficients thus 
indicate the greater penetrability of the 
T-rays. 

,■ and Schweidler: Radioaktivitat, Teuliener, Ber- 
lin, 1927, p. 644. 


monly fogs the registering film. To combat 
the scattering, various screening devices have 
been introduced, such as simple lead shields 
and the more complicated . Potter-Bucky 
diaphragm.’’ 

The scattering of Y-rays differs from that 
of X-rays owing to the shorter wave length. 
The difference is in three categories: (a) 
the fraction of the beam scattered (the 
magnitude of the scattering coefficient), 
(b) the angular distribution of the scattered 
ra)'^, and (c) the modification of the wave 
length upon scattering’- (Compton effect). 

(a) It is difficult to make any definite 
statement concerning the ratios of the true 
absorption and scattering coefficients for 
X-rays and Y-rays, except that both these 
coefficients are smaller for Y-ra 3 ^s than 

"See, amone many publications, that of the Eastman Kodak- 
Company, entitled “X-rays in Industry,” 1929. 

"Fluorescent radiation in both the X-ray and v-ray technic 
is absorbed before reaching- the film and need not be con- 
sidered here. The ejected photo-electrons suffer a similar 
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X-rays. There is a lack of data from ex- 
periments duplicating radiographic condi- 
tions. 

(&) The angular distribution of intensity 
is of peculiar interest in radiography. Both 


angular distribution for tlie former gives 
approximately the distribution of the total 
scattering. Figure 4 gives a series of such 
curves/^ and indicates that the distribution 
of the scattered ray should be less detrimen- 



Fig. 17. A series of steel plates, in certain of which were cut holes of 
see eral diameters, and slots. Details of arrangement are given in Figure 
16 (Film No. 8 ). Distance, source to film, 18 in.; intensifying screen, film 
between two Patterson screens; time of exposure, 12 hrs. ; mean strength 
of emanation, 198 millicuries in one bulb. Results: Film much darker than 
^ecessar}^ Half the stated exposure time would easily have been sufficient. 
Contrast on this illustration somewhat greater than on original film. Fog- 
ging shown in upper right-hand comer is only very light on the original 
film. Film covered only part of detailed plate in Figure 16, as may be seen 
by a comparison of Figures 16 and 17. Smallest hole in left is of particular 
interest. _ It appears a ery strongly here, though it is only in. in diameter 
and 5 ^ in. deep, showing that the 7 -ray method in this case brought out 
strongly a defect in. m diameter and 17 per cent of the total thickness 
deep. A similar sensitivity is shown by the lower 1-inch hole. The sensi- 
tuity of the method is shown also 63 "^ the following film. 


the modified and the unmodified ray are dis- 
tributed more in the direction of the primary 
beam in the case of the shorter tvave lengths 
than in the case of the longer. Under ra- 
diographic conditions the modified rays pre- 
dominate over the unmodified at practically 
all scattering angles, so that a curve of 


tal to the production of good 7 -ray ra 10 
graphs than to good X-ray radiographs 
(c) The scattered 7-ray beam suffers a 
profound modification through the opera 
tion of the Compton effect, and in 

«K W. F. Kohlrausdi: Handbuch der E.^periinent3lP>'> 
Vol XV, p 132. 
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respect differs greatly from X-rays. The the angular distribution of the scattered 
Compton scattering is an increase in the Y'^ay beam, since the beam scattered at the 
wave length of the primary beam, the greater angles will he more rapidly absorbed 
amount of increase dependent upon the by the specimen. 

angle the scattered beam forms with the These various considerations indicate that 



Fig. 18. Diagram showing method of preparing speci- 
men radiographed in Figure 19. Dimensions of slots were 
as follows : 


No. Width in mm. Depth in mm. 

1 13 13 

2 6 13 

3 1 2 

4 1 3 

5 1 6 

6 1 12 

7 2 2 

8 2 3.5 

9 2 6.5 

10 2 12 


primary beam but independent of the orig- 
inal wave length. A beam scattered at an 
angle 90 degrees to the primary beam suf- 
fers an increase in wave length of 0.024 
Angstrom unit. Such an increase will 
make only relatively little difference in the 
scattered X-ray wave lengths (since the 
effective wave length of the primary beam 
from a 200,000-volt tube is about 0.15 
A.U.), but will make a great difference in 
the scattered Y-ray wave lengths (which are 
principally between 0.030 and 0.004 A.U.), 
dependent upon the angle of scattering. 

The scattered T-ray beam will, therefore, 
have a much greater wave length at large 
angles and a proportionately much greater 
absorption coefficient. This will, in effect, 
so far as radiography is concerned, narrow 


scattering from y-rays should not be a 
greatly harmful influence in Y-ray radiog- 
raph)>-, and tlie degree of success attained in 
the experiments soon to be described bears 
testimony to the correctness of this AUew- 
point. 

Photographic Exposure Characteristics . — . 
A great deal has been written about photo- 
graphic exposure characteristics for radiog- 
raphy by the use of X-rays. The informa- 
tion desired is simply the shortest exposure 
time for a given thickness of metal necessary 
to reveal upon the developed photographic 
film the density differences — defects — oc- 
curring in the object inspected. 

There is a fairly wide latitude in the 
choice of exposure times for different thick- 
nesses, dependent upon the observer’s taste 
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in film density and upon what deviations 
from the simplest technic are used, such as 


lute blackening is determined by photometric 
measurements in which the intensity of the 



Fig. 19. ^ A series of steel plates, total thickness 3% in., in one of which 
(marked ‘6/8” in Figure 18) a number of slots of varying depth and width 
were cut. Details are given in Figure 18. The slotted side of the plate was 
turned towards the film (Film No. 9). Distance, source to film, 6 in.; in- 
tensifying screen, none ; time of exposure, 4 hrs. ; mean strength of emana- 
tion, 1/9 millicuries in one bulb. Results: This radiograph was taken to 
test the sensitivity of the Y-ray method for small defects. It must, of 
course, be borne in mind that the slots illustrated in Figure 18 are well 
defined geometrically, which is favorable to the test. The original film was 
nearly of correct exposure, though the use of Patterson screens would have 
decreased the exposure time. Chvin^ to the close proximity of the source, 
there is a greater density in the center of the film than at the edges. The 
great divergence of the rays at the edges likewise had the effect of spread- 
ing out the registration of the slots, and this effect, coupled with the dimi- 
nution of intensity of the ray, made certain of the slots far from the cen- 
ter not visible on the film. Especial attention should, however, be given the 
nve slots registered near the center. The third arrow from the top indicates 
he photc^raphic result from Slot No. 3 in Figure 18, which was 1 mm. 
wme by g mm. deep. Under the conditions of this experiment, therefore, 
ctototA 2 per cent of the total thickness deep was 

actectea. ihe second arrow from the top indicates the photographic result 

sons sta^d abo\e°^ ^ faintly indicated (top arrow) for the rea- 


enhancing screens, special developing meth- 
ods, and special film-inspecting methods. 

Lo eliminate the fancies of the observer, 
exposure curves may be given to represent 
the proper exposures for a given degree of 
absolute blackening of the film. The abso- 


Hght is measured thermoelectrically- 
degree of blackening, or density, is 
given by the expression 
lo 

D = loge — = 2.3 logio — 

I ■ / 
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where D == deii'^ity. = intensity of pri- 
mary beam, and I = intensity of transmitted 
beam. 

A density of D = 1.15 is sometimes 
taken as a satisfactory dej^ree of Idackenin/^ 


1 

X = — logc kt 

where x is the thickness, t is the time of 
exposure required for a given blackening 



Fig 20 Steel casting 1 in thick, with cracks See Figures 21 and 22 for 
radiographs. 


for radiographic purposes.” This densit)' 
refers to the increase in density above tliat 
of the unexposed but developed film. 

Figure 5 gives such exposure curves for 
X-ray tubes operating with a tungsten tar- 
geP'^ at the indicated voltages (D. C.). 
There is at present no exposure curve avail- 
able for y-rays.^® Neglecting scattering and 
non-homogeneity of wave length, an expos- 
ure curve should have a slope inversely pro- 
portional to the linear absorption coefficient 
of the ray used (Avhen plotted in the usual 
way, thickness against the logarithm of 
milliampere-seconds ) . Mathematically 

Briggsian logarithms a density of 0 S 

“Adapted from **Der gegenwartige Stand der Rontgen 
durchstrahlung von Metallen,’* Siemens Reiniger-Veifa, Ber- 
lin, 1928 

“Some attempts were made to procure such curves by a 
technic which later pro\ed inadmissible It is hoped shortly 
to obtain exposure curves to be used in practical y ray 
radiograph> The radiographs reproduced in this paper are 
not of uniform density, nor are they all of the lowest prac 
ticable densit>, so that the exposure times cannot be taken 
as a guide except in a rough way 


(for a constant tube milliamperage in the 
case of X-rays or for a constant millicurie 
strength in the case of y-rays), [J- is the 
linear absorption coefficient as before, and 
k is a constant depending upon experimental 
conditions. A change in g is, therefore, 
much more effective in changing x than a 
change in t, since the logarithm of t changes 
very slowly with t In other words, to in- 
crease the thickness range in radiography, 
a decrease in wave length is much more 
effective than an increase in time. To illus- 
trate; Consider the difference in exposure 
time for 3 inches and 6 inches of iron. From 
Figure 5 the exposure time for 3 inches with 
a 220,000-volt X-ray tube is 3,000 milliam- 
pere-seconds (50 milliampere-minutes), re- 
quiring an exposure time of about 10 min- 
utes at a milliamperage of 5. Extrapolating 
the exposure curve for a 220,000-volt tube 
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type D. E. 0.^® Readings were taken with 
a Leeds and Northrup galvanometer.^” 

A lead block with a longitudinal hole was 
placed between the y-ray source and the 
ionization chamber, and served to define a 


be necessary, requiring very high sensitivity 
in the ionization apparatus. In addition, 
extremely good insulation would be re- 
quired, a troublesome matter. 

Since these experiments were made tech- 



j 

/ 


Fig 23 Bronze casting radiographed m Figure 24 


beam half an inch in diameter. Steel blocks 
of different thicknesses were placed between 
the lead block and the source With a 218- 
millicurie source 10 inches from the front 
of the ionization chamber it was just pos- 
sible to detect (in the ionization current) 
the difference between 7 and 8 inches of 
steel. In other words, a hole 1 inch deep 
and Yz inch in diameter could have been 
detected in 8 inches of steel Continuing, it 
was found that a difference could just be 
detected between a and 5)/2 inches of steel. 

In any ionization method the width of the 
chamber slit is a limiting factor. To detect 
small imperfections a very narrow slit would 


«. Amplification factor 20, impedance 100.000 ohms 

lOolrioo'c^m^huT --‘a. 


nic in the measurement of small currents 
has been developing rapidly. It is now pos- 
sible to measure currents smaller than these 
with rugged and portable equipment. Any 
comparison of these results with the photo- 
graphic results so far as sensitivity is con- 
cerned would accordingly be premature. 

In order to obtain a record of the opacity 
of an object by any ionization method it 
would be necessary, however, to scan the 
area studied and to chart the variations m 
ionization current obtained. Such a method 
would be troublesome, though possibly some 
automatic scanning device might be worked 
out. 

(&) As noted in the beginning of th^ 
paper, thin sections of metal had been radi- 
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.itccl by means of Y-rays and tlie emergent 
lieam observed upon a fluorescent screen 
years ago by Rutherford. Repetition of 
tin's experiment siiowed the effect to be 
striking. A moment’s consideration, bow- 


KADIOGRArilY HY" MEANS OF VRAYS 

In all, several hundred photographo were 
taken of divers objects. The authors had 
at tiieir command tlie radiographic technic 



Fig. 24. An irregular bronre casting, a photograph of which is shown in 
Figure 23 (Filrn No. 12). Di.slancc, source to film, 26 in.; intensifying 
screen, none; time of c.vi) 0 surc, 10)4 hrs. ; mean strength of emanation, 
2,100 millicuries in six bulbs. Results: Film exposed somewhat more than 
necessary. Exposure time and strength of emanation could have been fur- 
ther reduced by the use of Pattcison screens. Absorption of bronze is 
greater than that of steel, requiring a somewhat stronger source or a some- 
what longer exposure time. A picture taken simultaneously, with film be- 
tween two sheets of lead foil, gave slightly better contrast but approximately 
the same density. Note the small flaw in the upper right-hand corner of 
the casting. 


ever, is sufficient to discover the inadequacy 
in such a method, for only very thin sections 
may be successfully inspected and in such 
cases no radiographic method is needed un- 
less it be the X-ray. 

(c) Although at the beginning of this 
work it was thought tliat an ionization 
method of recording the emergent beam was 
to be preferred because of the speed with 
which a record might be obtained, it was 
found that the photographic method yielded 
surprisingly good results and the work con- 
tinued by this method entirely. Agfa and 
Eastman double-emulsion X-rav films were 
used exclusively. 


so completely developed for X-rays, but 
little use was made of many of its details, 
for, in a pioneer attempt, such as this, it is 
more economical of time to discover a few 
essential facts before much endeavor is 
made towards refinement. Of these many 
photographs only a selected few are repro- 
duced here, chosen to demonstrate the geii- 
eral nature of the results obtained. The 
chronology of the experiments performed 
was not that indicated by the sequence of 
photographs in this paper, so that tliere is 
lacking the indication of improved quality, 
resulting from experience, observed during 
the course of the work. 
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Without any initial conception of ex- 
posure times it was inevitable that many 
photographs should show too little or too 
much exposure. This may be noted even in 
the photographs reproduced here, with a 


hancing screen, some using a Patterson cal- 
cium-tungstate screen, and some using a 
lead backing as an enhancing screen. 

For these various reasons the exposure 
times noted for the various photographs 



Fig. 25. Block of cast iron with a large hole leading off one face. 
Assembled after cutting and radiographed in Figure 27. 


indency toward over-exposure. For ob- 
ious reasons the shortest possible exposure 
time is desired. Some films were exposed 
plain,” that is, without the use of an en- 



Fig. 26. Diagram of method of 
preparing specimen shown in Figure 
25 and radiographed in Figure 27. 


must be regarded carefully."^ Considering 
also the fact that most of the films were 
OA^er-exposed it is obvious that the exposure 
times noted could have been less.^" 

The specimens radiographed tvere chosen 
to represent the important features com- 
monly found in radiography. They include 
“synthetic” specimens, that is, specimens 
built up of plates with holes, slots, and so 


“^Estimations of this reduction in exposure time 
booklet, “Der gegenwartige Stand der Rbntgendurchstrahlu » 
\'on Metallen/' published in 1928 by Siemens-Reiniger'Ve* • 
states (page 9) that the exposure time may be shortenea 
from to 1/100, dependent upon the wave length 
ray, the shorter rays giving a proportionately greater sa h 
in time. This would indicate a great saving for y*rays 
as yet no determination has been made. , 

“It is obvious that any development in photography 
<jhortened exposure times would be of the great^t juig 

to -y-ray (or X-ray) radiography. Recent experiments m i 
Laboratory indicate the development of a method whren 
reduce the exposure time to at least one-half of that n 
neces'^arj’^. 


The 
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on, simulating cracks, voids, and inclusions 
actually found as defects in metallurgical 
materials. It was considered best to work 
first with such .synthetic specimens, since the 
utter lack of previous work made all results 


nic is extraordinarily simple. Many of the 
photographs were taken upon the table 
illustrated in Figure 6. The thistle tube ris- 
ing from the center of the tabic held the 
radium emanation. Specimens were dis- 



Fig. 27. The block of cast iron shown in Figure 25, with three J^-in steel 
plates, with slots, as shown in Figure 26. Distance, source to film, 12 in. ; 
intensifying screen, none; time of exposure, hrs. ; mean strength of 

emanation, 2,100 millicuries in six bulbs. Results: Exposure of film nearly 
correct. Photographic reproduction of Film No. 13 made by photographing 
film laid upon sheet of white paper. This was found to be a very satisfac- 
tory way of viewing negatives that are not too dense. The large hole is very 
clearly visible; also, the slots in the plates may be seen to right and left 
of the large hole, indicated by arrows. _ Exposure time and strength of 
emanation could have been reduced considerably by the use of Patterson 
screens. A l-in. hole in the top and another in the bottom were drilled after 
taking the radiographs, to facilitate cutting up the specimen, so that nat- 
urally they do not appear in any of the radiographs. 


uncertain. In addition to such specimens 
there are included radiographs of a cast iron 
block with defects, a steel casting with sur- 
face cracks, a steel casting with sand in- 
clusions, a bronze casting, and two imper- 
fect welds. 

It should be clear, from what has been 
said, that the necessary equipment and tech- 


tributed radially around this, as indicated 
by the guides on the table top which served 
to orient the specimens and the photographic 
film holders. The technic of taking y-ray 
radiographs consisted simply in mounting 
the metal object to be photographed upon 
the stand (if the stand were used), aligning 
It with the thistle tube, adjusting the holder 
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containing the film at the rear of the oh- is, spherically. In appraising the cost of 
ject, lowering the metal capsule containing such a method of inspection this feature 
the bulb of radium emanation in the thistle must be remembered, 
tube, and receiving the film holder at the 

y-RAY RADIOGRAPHS 

The descriptive matter accompanying the 
radiographs needs a word in explanation. 

The technic described in the third para- 
graph above was always used, except that 
certain objects were photographed upon the 
floor. Diagrams of the relative positions of 
the emanation, object, and film holder are 
given only when necessary. 



Fig. 29. Same as with Film No. 13 (Fig. 27), except without steel plates. 

Hole on the side of casting, as shown in Figure 28. Distance, source to 
film, 12 in. ; intensifying screen, one Patterson screen ; time of exposure, 

8 hrs. ; mean strength of emanation, 1,150 millicuries in two bulbs. Result';: 

Original film imperfect, giving a "spotty” radiograph. The hole in the side 
IS clearly visible, but distorted owing to divergence of the beam. Film is 
badly over-exposed. 

expiration of the exposure time. The films “Distance, source to film,” refers to the 
used and the developing procedure were distance, in inches, from the bulb of radiiUP 
similar to those in X-ray radiography. emanation to the film holder. The informfi' 

It is an important feature of this method tion listed after “intensifying screens’ h 
that many specimens may be arranged self-explanatory, as is that after “time of 
aroimd the y-ray source, for the radium exposure.” “Mean strength of emanation" 
emanation emits y-rays in all directions, that refers to the radiating strength of tlF 



Fig. 28. Diagram of method of 
preparing the specimen radiographed 
in Figure 29- 
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emanation half-way througli the exposure. 
The strength of the emanation was, there- 
fore, somewhat greater at the bcginnitig of 



Fig. 30. Diagr.nn sliowing hiciIkkI 
o{ preparing specimen raaiograpl\c(l 
in Figure 31. 

the exposure and somcwliat less at the end 
than that of the value given (see Fig. 1). 


Under “Results” are listed a few essential 
features in the radiograph to which it is 
desired to call attention. Several of the 
Y-ray radiographs are accompanied by 
X-ray radiographs of the same object for 
purposes of comparison, 

I'he radium emanation was held in a 
small i”ch in diameter) glass capsule, 
enclosed in a brass sheath, inch in length, 
3/16 inch in diameter. In several cases, 
when strong sources were used, more than 
one of these containers were used, as will be 
noted. Tbe use of several containers is not 
to be recommended in general, since it in- 
creases the dimensions of the radiating 
source and, therefore, operates against a 
high degree of definition in the resulting 
radiograph. 



Fig 31. Same as with Film No. 14 (Fig. 29). Hole towards source, 
as shown m Figure 30 (Film No. IS). Distance, source to film 28 in.* 
mtensiiymg screen, one sheet o£ lead foil; time of exposure, 20^ hrs * 
mean strength of emanation, 2,181 millicuries in six bulbs. Results- Ex- 
posure greater than necessary. The larger hole may be clearly seen In 
addition to this, there may be discovered in the original of Film No 15 
fhe ovf*', the large hole and downwards slightly to 





530 


RADIOLOGY 


The usual difficulty in photographic re- 
production of the original radiographs for 
publication was experienced, perhaps some- 
what more severely, for the Y-ray radio- 
graphs do not show as great a contrast as 


scientific fashion the use of y-rays for the 
radiographic detection of defects in metal- 
lurgical material. It does not, therefore, 
present a finished testing method to indus- 
try ; nor is there any attempt to analyze the 



Fig 32 Defects m block shown m Figure 31 


the ordinary X-ray radiographs. The films 
were mounted on wooden frames, inserted 
in a light-tight viewing cabinet, and photo- 
graphed with a brilliant source of illumina- 
at the rear. Best results were obtained 
1 process plates (Wratten M) and with 
iting upon contrast paper (Azo glossy, 
ally No 4). It is inevitable that the 
hshed reproductions of the original 
iographs should be unsatisfactory. In 
1 case under “Results” are given a few 
sentences comparing the reproduction with 
the original film. 

The first three films, respectively of an 
echelon of steel plates, a lathe tool rest, and 
a wrench, were taken merely to test the 
sensitivity of the T-ray radiographic method 
for detail. These are all within the X-ray 
range of thickness. 

DISCUSSION AND SUMSIARV 

The aim of the present work may be 
stated in simple terras: it is an attempt to 
appraise in a preliminary and in a purely 


economics in any possible commercial ex- 
ploitation. This latter task must be left to 
those whose interest might make such a test- 
ing method desirable. 

The results attained are those illustrated 
by the y-ray radiographs and itemized under 
“Results” in the appended descriptions. To 
complete the appraisal possible at this time 
tliese results should now be recapitulated, 
and, furthermore, the practical features sui- 
rounding the use of a y-ray method of in- 
spection should be set forth. 

The physics of y-rays (developed from 
the standpoint of radiography) in the In- 
troduction indicates that y-rays, because of 
their shorter wave length (Fig. 2) and cor- 
respondingly lower absorption coefficient, 
should be able to penetrate thicknesses of 
metal with a smaller loss of intensity than 
X-rays, and, moreover, for the same reason, 
should not require for great thicknesses the 
relatively tremendous increase in exposure 
time characteristic of tlie X-ray ware 
lengths now commonly in use. 

It is a corollary that the transmitted beam 
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should register defects upon n photograpliic 
film with a contrast inferior to that obtained 
with the present radiographic X-ray wave 


lengths. This diminished contrast is an in- 
evitable resultant of the shorter wave length, 
and is. of course, not peculiar to the radia- 



Fip. 3.1 Diagram sliowing method of preparing specimen radio- 
graphed in Figvtrc 34. 



Fig. 34. Pile of steel plates, total thickness 10 in., with holes and slots in 
two plates, as indicated in Figure 33. The positions of the two plates bearing 
the holes and slots are indicated in the 10-in. section in Figure 33. The 
rest of the section was made up of plain plates (Film No. 16). Distance, 
source to film, 12^4 in.; intensifying screen, none; time of exposure, 10)4 
hrs. ; mean strength of emanation, 2,100 millicuries in six bulbs. Results: 
Under-exposed. Another film, taken simultaneously with two Patterson 
screens, had nearly correct density for viewing by reflected light when backed 
by white paper; by mistake, the poorer of the two was sent for reproduction 
(authors’ note). On hoth, the hole 3 in. in diameter by 1J4 in. deep is shown 
clearly, while the hole 1 in. in diameter by VA in. deep is barely seen. On 
the better film both slots are faintly recorded. The )4-in. holes do not 
appear. A single bulb, with a correspondingly longer time, would have con- 
siderably improved the definition in this and several other films. 
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tion originating from the decomposition As to be expected, enhancing screens (of 
processes in radium emanation ; development calcium tungstate) are very effective in re- 
of higher voltage X-ray radiography would ducing exposure times, though the actual 
lead to a similar circumstance. saving in time has not been defined. Lead 

It was also indicated in the Introduction foil likewise proved effective in shortening 
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Fig. 35. Diagram showing method of preparing specimen ra- 
diographed in Figure 36. 


that the scattering of y-rays (Fig. 4) should 
not be inimical, and that, in fact, the almost 
complete absence of “back-scattering” (scat- 
tering at an angle of 180 degrees and there- 
abouts to the primary beam) is an especially 
favorable feature of T-rays, for it is un- 
necessary to take the precautions (various 
types of shielding) which are a necessary 
part of X-ray radiography. It may be said 
that the experiments performed appear to 
bear out these views. 

Radiographs have been taken of objects 
the thickness of which exceeds that thick- 
ness now possible to radiograph with X-rays 
within reasonable exposure times, that is, 
from four to ten inches of steel. The mini- 
mum exposure times for such thicknesses 
have not been defined. If it should appear 
desirable to develop a y-ray radiographic 
method for practical use, it will be necessary 
to work out a correlation of strength of 
source, time of exposure, and photographic 
lesult. In such an eventualitv especial at- 
tention will ha^•e to be given to methods by 
which the exposure time, at best rather long 
with y-rays. can be reduced to a minimum*! 


exposure times. The use of multiple films 
is effective in making visible to the eye dim- 
ly developed images, and this technic is to 
be recommended to eliminate from consider- 
ation possible spurious effects originating in 
defective films. It has been found very use- 
ful to Anew the developed film in good light 
upon a piece of white paper. The enhanc- 
ing effect of this device is startling. Film 
No. 13 (Fig. 27) Avas photographed in this 
Avay. 

The diminished contrast is illustrated 
especially by Figures 14 and 15 and Figures 
21 and 22. This diminished contrast is not 
necessarily an argument against the use of 
y-rays, especially in the upper ranges of 
thickness, but it means that importance must 
be given to slight clensit}'' discontinuities on 
the dcA'-eloped film. No detail shown iu 
Figure 14 is absent from Figure 15; 't 
merely appears Avith diminished contrast. 
This diminished contrast originating iu ^ 
loAver absorption coefficient has one ad- 
vantage: it facilitates the radiography of 
irregular sections, for it is an easier matter 
Avith y-rays to obtain the whole of an irregU' 
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lar object at a correct exposure tluui it is small defects seems satisfactory, though in 
with X-rays. This, likewise, is shown by the absence of extensive experimentation 
Figures 14 and 15. there may be some uncertainty on this score. 

Although no efforts were made to prevent . Despite the fact that Film No. 9 was taken 
scattering in these experiments, no ]ioor re- upon a ".synthetic” specimen, the certain 



Fig. 36. A scries of steel plates ha\ing a total thickness of 12}^ inches 
AH the plates were plain c.xccpt three near the center, as indicated in Figure 
35. Two of these were the plates illustrated in Figure 33, the third illustrated 
on the right of Figure 35, which shows the alignment (Film No 17). Dis- 
tance, source to film, 14j<j in.; intcnsif 3 'ing screen, one Patterson screen on 
each of two films ; time of exposure, 10)4 hrs ; mean strength of emana- 
tion, 2,181 millicurics in six bulbs. Results: Under-exposed. The photo- 
graphic reproduction was done with rear illumination with two films (taken 
simultaneous!}') superimposed. The films tvere held at an angle during re- 
production in an attempt to bring out more strongly the dark area in the 
center. Within the range of intensities and exposure times available during 
these experiments, this film shows that the thickness for satisfactory radio- 
graphs has been exceeded. Our opinion is, however, that a longer exposure 
and a source of smaller dimensions would allow this and probably greater 
thicknesses to be radiographed. 


suits were obtained which could be ascribed identification of a slot only 2 per cent of the 
to this cause. Thus Films No. 3, 11, 15, total thickness is promising. The discovery 
and 17 were made simultaneously, as were of the defect in the cast iron block upon 
Films No. 12, 13, and 16, with the objects Film No. 15 was, of course, somewhat 
close together and several of them of very gratifying. 

considerable mass, yet fogging appears to be The above discussion is all built upon the 
unimportant on these films. This, taken photographic registration of the transmitted 
with the fact that portions of the film ex- beam. For reasons alreadj^ given it is be- 
posed to the primary beam are not so badly lieved that fluoroscopic methods are not 
overexposed when y-rays are used as Avhen feasible and that at present the photographic 
X-rays aie used, explains the lack of halo at method is superior to methods by which the 
the edges of flie specimens. intensity of the transmitted beam is regis- 

Ihe sensitivity of the y-rays tO}vards tered by means of its ionizing effect. 
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The practical features surrounding the 
use of Y-rays for radiography are so greatly 
different from those of X-rays that care 
must be taken in comparing practical appli- 
cation of the two methods. 

The technic of y-ray radiography is ex- 
tremely simple. There is required merely a 
source of y-rays of suitable strength (radi- 
um or radium emanation) mounted simply 
(Fig. 6, for example), the object to be ra- 
diographed placed at a suitable distance — 
defined by the strength of the source, the 
thickness of the object, the exposure time 
desired, and the definition required — and a 
photographic film, with or without intensi- 
fying screens, placed behind the object. 

During the exposure no attention need be 
given and the operator may leave, returning 
at the expiration of the necessary exposure 
time. There is, of course, no high voltage 
equipment to be attended, nor are there any 
permanent high voltage leads to the source. 
In fact, the set-up could be arranged at al- 
most any conceivable place, for everything 
is entirely portable and rugged. 

The emission of y-rays cannot be con- 
trolled. Whether or not the radio-active 
source is being used for radiographic pur- 
P poses, it will continue to emit y-rays. It 
^ would be advisable, therefore, to make as 
continuous use of the source as possible dur- 
ing the time it is in the possession of the 
operator. 

Since y-rays are emitted in all directions 

tliat is, spherically — the source might be 
completely surrounded by objects to be ra- 
diographed. Because of the inverse square 
law governing the diminution of the inten- 
sity with distance from the source, it is un- 
important whether a large number of ob- 
jects be radiographed at a considerable dis- 
tance with a long time of exposure, or a 
small number at a short distance with a brief 
time of exposure; in either case the profit- 
able use made of the y-ray would be the 
same, with the qualification that a greater 


degree of definition would be obtained at 
the greater distances. 

With a constant source of y-rays and a 
large number of objects of varying dimen- 
sion to be radiographed suitable exposures 
might be obtained either by varying the time 
of exposure, or by placing the thinner ob- 
jects at greater distances and keeping a con- 
stant time of exposure for the whole ar- 
rangement. This latter scheme was fol- 
lowed in preparing Films No. 3, 10, 15, 17 
and Films No. 12, 13, 16. 

In the use of y-rays, as in the use of X- 
rays, protection must be given the operator 
against the harmful effects of the rays. It 
would hardly be useful here to describe in 
detail the precautions the medical profession 
has found necessary, except possibly to men- 
tion those affecting the technic of operation. 
Distance, of course, is the best protection, 
and since no attention during exposure is 
required, this requirement may easily be 
met. The emanation is usually transported 
in a small but heavy-walled lead box and the 
emanation handled with forceps. These are 
probably the only details to be mentioned. 
The authors have been assured by medical 
practitioners that there should be no objec- 
tion to the use of y-rays for the purpose 
suggested here, originating in possible harm- 
ful effects to the operator. 
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The main value of this paper lies in a de- 
tailed discussion of the requirements for an 
efficient organization for the treatment of dis- 
ease by radiations. The author emphasizes 
the fact that X-ray diagnosis and therapy arc 
separate and distinct branches of medical 
science, while X-rays and radium arc ever 
becoming more closely associated, particularly 
in tlie treatment of malignant disease. It is 
undesirable that an institute for radiation 


therapy sliould l)e limited to the treatment of 
cancer, but benign conditions which are capa- 
ble of radiation treatment should also be in- 
cluded. The organization should include an 
efficient pathological and experimental service, 
and facilities should also be available for sur- 
gciy. All departments should be under the 
control of specialists in the appropriate 
bratiches. Finally the necessity is stressed for 
a well organized secretariat which should 
have charge of all the clinical, pathological, 
and other notes relating to all patients, and 
should be responsible for insuring the regular 
follow-up of patients. 

Walter M. Levitt, M.B., D.M.R.E. 



X-RAY TREATiMENT OF BONE IMETASTASIS^ 

By CASSIE B. ROSE. MD, Presbyterian Hospital, Chicago 


A ll investigators agree that the best 
treatment of malignancy now known 
is early and complete removal when 
this is possible. Since this is, every so 
often, impossible, many other methods of 
treatment have been devised. Of all the 
therapeutic measures, other than surgery, 
which have been tried, such as caustic 
pastes, active cautery, various sera, etc , ra- 
diation in the form of X-ray and radium 


mental and physical. Radiation surely gives 
relief from pain, together with hope and 
mental comfort to many of these unfortu- 
nate sufferers, ever increasing in number, 
even though it may not produce permanent 
cures 

In 1916, Pfahler, of Philadelphia (2), 
first reported cases in which, following ra- 
diation therapy, bone destroyed by meta- 
static carcinoma recalcified, with corre- 




I I igs l-A, l-B, 1-C and 1-D Case 1 Metastasis in the head of the humerus from breast carcinoma, 
' siuTOing progrcssue e\idence of calcification 



has taken an outstanding place and seems to 
offer the most hope. It has proved so effica- 
cious in skin cancer that it effects real cures 
in more than 90 per cent of the cases, when 
given fairly earh and in sufficient dosage. 
The cure of deep-seated cancers by radia- 
tion has not a et been soh ed The combina- 
tion of radiation u ith surgery git es from 25 
to 30 per cent better results in all tjpes of 
cases than surgerj' alone, according to the 
statistics of tarious clinics (1) 

IMedicine should relieve suffciiiig, both 


before the Radtologjcal 
at the Sixteenth Annuali Meetine 
1930 


Soctetj of North America 
at Los Angelc", Dec 1—5, 


spending clinical improvement. A few 
similar cases have been reported since. 

I believe it is well to re-emphasize tins 
effect of radiation. 

My experience with metastatic carcinoma 
in bone either from breast, prostate, or 
other source, includes 50 cases. In analyz 
ing the results, I Imve satisfied myself that, 
although this treatment does not cure, 
prolongs life and relieves the sufferers o 
their pain to a surprising extent and often 
makes them able to enjoy life and partici 
pate in tine activities of their home or even 
their business to such an extent that the} 
feel the X-ray treatment has put them on 
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was 21 years old. When she was 36 years 
old her riglit breast was removed for carci- 
noma, proved microscopically. Six years 
later, that is, in 1924, she complained of se- 
vere pain in the left shoulder, at which time 



Fig 2 Case 1. Multiple metaslascs in many 
bones 


their feet again. Out of this group of 50 
cases I want to present to }’ou a few as ex- 
amples. All of these patients were in the 
Presbyterian Plospital, Chicago. 

CASn REPORTS 

Case 1. Mrs. G. T, was referred by Dr. 
D B. Phemister. Tuberculous glands of the 
neck had been removed when the patient 
was 17 years of age, and again when she 


I 


t 


I 

\ 


*■ V 


Fig. 4. Case 2 Destruction in 
the left scapula, said to be a rare 
site for bone metastasis 



Fig 3 Case 1 A pathologic fracture in the 
humerus, just below the old area of sclerosis 


X-ray examination showed destruction of 
the head of the humerus, undoubtedly a me- 
tastasis (Fig. 1-A). After two months of 
X-ray treatment, a film showed evidence of 
calcification. Subsequent films showed rap- 
idly increasing sclerosis in the involved 
area (Figs. 1-B and 1-C). The patient’s 
pain disappeared and she was able to use her 
arm normally, for instance, she could drive 
her car, can fruit, and sweep the floor. 

Two and one-half years later, February, 
1927, a roentgen film and clinical examina- 
tion showed persistence of this good result 
(Fig 1-D). In the Summer of 1927, Avhile 
on an extended trip, the patient became lame 
and suffered from fleeting pains in various 
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parts of the body. Films taken in October freedom from pain instead of severe dis- 
showed multiple metastases to many bones abilit}-. 

(Fig. 2). Further X-ray treatment effected Case 2. Mrs. H. S. was referred to me 
some recalcification, but never as marked as for X-ray treatment in November, 1927, 
in the humerus and later some of it disap- by Dr. H. L. Kretschmer. Two years after 





Fig 5 Case 2 Right ihum, show- 
ing metastasis. 





Fig. 6. Bone repair in Case 2. 


peared again. A patirologic fracture oc- 
curred in the humerus, just below the old 
area of sclerosis ( Fig. 3 ) . Although the pa- 
tient was for the most part fairly comfort- 
able, slept well, and retained her appetite, 
she went gradually downhill and died in 
Febniary, 1929, — eleven years after her 
breast removal and four and one-half 
years after the bone metastasis was found 
in tire left humerus. It would seem that the 
X-ray treatment during these four and a 
half years gave usefulness and comfort and 


breast removal, severe pain appeared m 
the left shoulder and X-ray examination 
showed destruction in the left scapula (Fio- 
4), said to be a rare site for bone metastasis 
(3). In addition, the third lumbar and W 
right ilium showed metastasis (Fig-^ M- 
Bone repair occurred with fair rapidit)- 
with corresponding improvement in c mica 
symptoms (Figs. 6, 7). During 1928 sic 
was comfortable and able to look after ler 
home and children. Recurrence, with osS 
of calcification and extension of the pcc' 
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ously involved areas, occurred in 1929 (Fig. 
8), with death in September of tliat year, 
two and a half years after the metastasis was 
discovered, and two years after X-ray 
therapy was instituted. During this time 
she was greatly relieved of her suffering, 
due. so far as I can see, to X-ray therapy. 



Fig. 7. Bone repair in Case 2. 



Fig. 

fication 


8 Case 2 Recurrence, with loss of calci- 
and extension. 


Fig 9. Case 3. Partial collapse of the last three 
dorsal vcrtcbriE, particularly the eleventh, and a 
fracture of the eleventh rib on the left, close to its 
articulation with the spine. 


Case 3. The patient, Miss J. B., in De- 
cember, 1913, five years after she had first 
noticed a bean-sized nodule in the right 
breast, had a radical resection done by Dr. 
A. D. Bevan, for carcinoma (proved micro- 
scopically). The nodule at this time was 
the size of an egg, and the axillary glands 
were involved. A few X-ray treatments 
were given post-operatively. 

Ten years later, in 1923, the patient no- 
ticed a small nodule in the left breast. This 
grew in two years to the size of an English 
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Fig 10 Case 3 Following X-ray treatment, there was some increase in the density of the ^e^tebrK 


ttalniit. In iNIa}", 1925, a radical resection 
of the left breast was done by Dr. Gate- 
wood, and at the same time a recurrence 
in the right scar was removed. Again X- 
ray treatments were given, followed by a 
second series in 1926. In October, 1927, 
and June. 1928, a dime-sized recurrence ap- 
peared in the right scar, and each time dis- 
appeared following a short course of radi- 
ation. In January, 1929, this area again 
appeared and ulcerated and neither X-ray 
nor radium sufficed to close it entirely. In 


me, 1929, the patient developed pain 
le legs, with difficulty in walking. 
.ugust an X-ray film (Fig. 9) disclose 
irtial collapse of the last three dorsa 
srtebra:, particularly the eleventh, and a 
racture of the eleventh rib on the left, close 
3 its articulation with the spine. After X 
ay treatment the pain disappeared and film- 
Fig. 10) showed some increase in the den 
ity of these vertebrae. The patient re 
arned to her work, but a month later t^e 
ain recurred, she became progressn , 
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Fig 11. Case 3. Autopsy siiccimcns. 

weaker, was confined to l)ed, but was fairly 
comfortable under mild sedatives. She died 
in April, 1930, twenty-two years after she 
had first noticed a nodule in her breast. A 
definite, although short, relief from pain 
and disability in walking was obtained 
through X-ray therapy, and there was some 
reformation of bone tissue. 

Postmortem (Fig. 11) showed pathologic 
fracture of both femurs and carcinomatous 
involvement of the spine, together with 
multiple miliary metastases in many parts 
of the body. Microscropically, small spic- 
ules and buds of new bone were visible in 
the previously collapsed and radiated dorsal 
vertebrse. It is impossible to state whether 
this new bone was the result of X-ra}' 
therapy, or simply callus following fracture. 
In three other patients with similar meta- 
static involvement, who did not have X-ray 
therapy, such bone buds were not seen. 
Further study of postmortem evidence is 
needed. 

Case 4. Mrs C. D. was a patient of Dr. 
W. E. Post. Two years subsequent to the 
removal of the left breast, this patient, aged 
36, delivered a full-term baby. In the latter 



Fig 12 Case 4. Bone destruction 


part of the pregnancy she complained of 
much pain in the pelvis and legs and was 
unable to walk. This was interpreted as 
pressure pain. However, it did not dis- 



Fig 13 Case 4 Calcification in areas of bone 
destruction 
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Fig. 14. Case 4. Evidence of calcification. 


appear after the delivery but grew progres- 
sively worse. The patient became unable to 
turn in bed without help, and then only with 
excruciating pain. Opiates gave only par- 
tial relief. 

X-ray films (Fig. 12) taken in July, 
1928, showed bone destruction of the left 
side of the sacrum, the right acetabulum, 
the third, eighth, eleventh, and twelfth dor- 
sals, and first lumbar, also complete erosion 
with fracture of the seventh and eleventh 
,ribs and man} other small areas of rib in- 
volvement. In August, 1928, the patient 
was referred to me for X-ray therapy. 
Rapid relief of pain and calcification in the 
areas of bone destruction followed. In 
October she was comfortable; in March, 
1929 (Figs. 13, 14), she was walking with 
a cane; a few weeks later the cane was dis- 
carded, and she was able to live her normal 
life. In January, 1930, she took a seventy- 
mile automobile ride without discomfort. 
Films at this time showed such complete 
regeneration of bone that the old areas of 
destruction were difficult to visualize. 

However, carcinoma developed in the 
other breast, and numerous firm nodules ap- 
peared in the skin of the neck and abdomen. 


Films (Figs. 15, 16, 17, 18) showed evidence 
of metastases to the bones of the skull, and 
the areas previously involved became a lit- 
tle less densely sclerosed, although the de- 
struction was not nearly so marked as on 
the first films of this patient. In July she 
still was able to walk, though with less agil- 
ity, and considerable nausea and vomiting 
had developed. On October 28, 1930, she 
died. During this time never more than 
four aspirin tablets in twenty-four hours 
were needed to control her pain, and on 
some days none were needed. No morphine 
was given except one dose the day before 
her death. At no time did she lose her 
morale. She had two full years of com- 
fortable and useful life, instead of being 
bedridden and tortured with excessive pain, 
and I believe that the X-ray should be cred- 
ited with this good result. Autopsy was 
not permitted. 

Case 5. Mr. F. H. was a patient of Dr. 
H. L. Kretschmer. He was a man 74 years 
of age, who entered the hospital in March, 
1927, complaining of prostatic symptoms of 
four or five years’ duration and recent pain 
in the right leg, with difficulty in walking. 
A large hard nodular prostate was found. 
X-ray films taken in March, 1927 (Fig. 19) > 
showed extensive destructive metastasis to 
the right side of the pelvis. A suprapubic 
cystotomy was done and X-ray therapy was 
started. Within two months the pain ha 
disappeared and the patient went home. 
He returned six months later (in December, 
1927), with recurrence of pain in the rig 4 
leg. X-ray films (Fig. 20) showed some-^ 
not very marked — increased calcification 
the previously involved area. Further 
ray treatment was given. Following ti>s 
for a year the patient was perfectly corn 
fortable and able to carry on his usual 
which involved many long motor rides. ^ 
December, 1928, he returned with p^nr 
the left leg, but no pain had recurred in t ic 
right leg. A series of X-ray treatments re 
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Figs 15 and 16 Case 4. The areas previously calcified are less densely sclerosed 


lievecl the pain. A film at the end of the 
treatment (Jan. 3, 1929) showed a heavy 
calcification in the right side, and numerous 
rounded areas of increased density in the 
left side of the pelvis (Fig. 21). Again he 
went home comfortable, but died some three 
or four months later. I believe the X-ray 
treatment gave to this man more than a 
year of comfortable, active business life 
which he would not otherwise have had. 

Case 6. Dr. F. B., a patient of Dr. A. H. 
Montgomery, aged 61, was diagnosed in 
June. 1928, as having carcinoma of the 
prostate. Radium was given through the 


perineum four times. In August, 1929 
(Fig. 22), an X-ray film showed multiple 
small rounded areas of faintly increased 
density throughout the bony pelvis. At the 
same time the patient was in severe pain — 
unable to turn in bed without help and then 
only rvith great difficulty. Opiates \vere 
not tolerated. Pantopon was tolerated fairly 
well and gave some relief. X-ray treat- 
ment %vas started. Within two months the 
patient \vas able to w'alk up and down the 
corridor of the hospital. A film (Fig. 23) 
showed a marked increase in the density 
of the small rounded areas seen on a previ- 
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Figs. 17 and 18 Case 4 E\idcnce of metastases to the l)ones of the skull. 


ous film of the pelvis. A film in December 
showed still further sclerosis of these areas 
(Fig. 24). The patient was able to go 
home but returned in March with a nephri- 
tis of severe degree, which terminated in 
uremia in April. The severe bone pain did 



Fig. 19. Case 5. Extcnsi\e destructive metastasis 
to the right side of the pelvis 


not return to any considerable degree. Sub- 
sequent films were not taken and autopsy 
was not permitted. I believe that the X- 
ray therapy gave this patient definite and 



Fig. 20. Case S. Some — not very 
creased calcification in the previously involv’CQ 
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Fig. 21. Case 5, Film taken at the end of the 
treatment, showing a heavy calcification in the right 
side, and numerous rounded areas of increased den- 
sity in the left side of the pelvis. 



Fig. 22. Case 6. Multiple small rounded areas 
of faintly increased density throughout the bony 
pelvis. 



Fig. 23. Case 6. ^^arkcd increase in density of 
the small rounded areas seen in Figure 22. 


very welcome relief from the pain, which he 
was unable to get from medication. 

For all of these patients I have used a 
routine treatment dose: 140 kilovolts, peak; 
5 milliamperes ; 10-inch skin target distance; 
^ mm. copper and 1 mm. aluminum filter; 
time, 10 minutes, covering an area 15 cm. 
in diameter. This dosage gives 35 r per 
minute. One area was radiated - at -each 
treatment, rarely two areas. Treatments 
were given, as a rule, two or three times 
per week, and were directed from various 
angles toward the areas of involvement. I 
did not treat tlie same area ofteher than 
once in ten days or two weeks. Treatment 
was continued for a period of from four to 
six weeks, after which the patient was given 
a rest interval of from one to two months. 
After the patient became comfortable radia- 
tion was intermittent or even discontinued 
for several months. In one or two instances 
in which the patient came from a consider- 
able distance, treatments, were given daily 
for a period of two or three weeks. - 

Glucose, either intravenously or orally, 
usually in conjunction with calcium lactate. 
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Fig. 24. Case 6 Still further sclerosis of the 
areas shown in the previous figures. 


was given to several of these patients for 
varying periods of time. In some instances 
it seemed to help, though I was never sure 
that it was of anj considerable value ther- 
apeutically. If long continued, the patients 
developed a strong aversion to it. In the 
case with metastasis to the humerus, the 
patient was treated without glucose until the 
time of the late generalized metastases. 

I am of the opinion that frequently re- 
peated doses of X-ray of moderate voltage 
are sufficient, and, in the long run, give 
satisfactory results. In my experience com- 
paratively little roentgen sickness has ap- 
peared. 

Because clinicians in general and many 
roentgenologists seem to feel that when 
bone metastases occur the case is utterly 
hopeless, I am presenting these six cases as 
a plea that these patients be given the bene- 
fit of radiation therapy. This relief of suf- 
fering and the reformation of bone are the 
two factors which should make us look 


upon X-ray treatment as the greatest boon 
to the patient until medicine shall have 
found a cure for this disease, a part of 
which may be X-ray. 
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DISCUSSION 

Dr. Francis Carter Wood (New York 
City) : I think Dr. Rose’s paper is an ex- 
cellent illustration of the purel)'’ palliative 
type of treatment with which we are all 
familiar. I think she has well stressed the 
very important point not to use high volt- 
age radiation, which makes these patients 
very sick and does not improve the lesion 
any more than does the use of a moderate 
voltage, which is easil}'’ handled and is at 
everyone’s disposal. The cases which I 
have seen treated with high voltage have 
usually done badly. My own practice is 
about that of Dr. Rose, repeated low voltage 
treatments giving about 60 or 70 per cent of 
an erythema or some 400 r units. I can, 
of course, only agree with her that many of 
these cases do extremely well; patients are 
able to get back to work and are freed from 
the necessity of taking drugs, and a little 
aspirin or a similar sedative will often carr) 
them along to within a few weeks of their 
death. It is rather interesting to note that 
these patients who get bone metastasis 
rarely get pulmonary lesions; the ones that 
get pulmonar}^ lesions die early and we can 
do little for them. The trouble is we rarely 
get these patients until the bones are m 
vaded, and after some practitioner has 
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treated the patient for rheumatism, and thus 
time is lost. Sucli patients should be turned 
over to the radiologist, given light doses of 
X-ray over the lesion to prevent skin recur- 
rences, and kept under observation, l^adi- 
ation should be begun before bone changes 
are shown, 'fhe bone change is late and 
means absorption of calcium salts, but many 
patients have their hone pains early, and. 


if treatment is begun then, we get a much 
more satisfactorj’’ prolongation of life. The 
surgical profession is by no means aware 
of the fact, nor is the general practitioner, 
that a great deal can be done in the pro- 
longation of life — two or three or four or 
five years — with a minimum amount of 
treatment, and of a type which does not 
anno)' the patient. 


Sunlight and Vitamin D. A. v. Wijk, E. 
H. Reerink, and W. Morikofer. Strahlen- 
therapie, 1930, XXXIX, 80. 

In previous investigations, the authors stud- 
ied qualitatively the absorption spectrum of 
the products foi'med in irradiated ergosterol. 
They were able to determine the composition 
of an irradiated ergosterol solution from the 
absorption spectrum. The application of these 
results for a comparison of therapeutic lamps, 
suggested itself. It was necessaiy only to 
compare the amounts of Vitamin D produced 
in an ergosterol solution following exposure 
to various light sources. On that basis, the 
sun and a quartz mercury vapor lamp were 


studied. As a measuring instrument between 
2,900 Angstroms and 3,100 Angstroms, the 
authors chose a cadmium photo-electric cell. 
In the solution exposed to sunlight, the Vita- 
min D was destroyed much quicker, and a sec- 
ondarj’- decomposition product appeared. Al- 
though it is not possible to compare the effects 
of the two light sources, expressed in identical 
units of energ)', the authors state that the ra- 
tio between vitamin destruction and vitamin 
production in an irradiated ergosterol solution 
was from 0.137 (for the quartz mercury va- 
por lamp) to 0.34 (for the sun). 

Ernst A. Pohle, M.D., Ph.D. 



MALIGNANT TUMOR OF THE ETHMOID^ 

By J. E. HABBE, M.D., Milwvlkee, Wiscoxsin 


I N a paper before the Radiological So- 
ciety of North America at Toronto. 
December, 1929, on the treatment of 
malignant tumors of the nasal accessor}' 
sinuses, Douglas Quick, of the Memorial 
Hospital, New York City, said: “It has been 
our unfortunate experience that radiographs 
for diagnostic purposes have not l^een as 
valuable as one might ordinarily expect, ex- 
cept in the very late stages where the dif- 
ferentiation is ob^ ious to other and simpler 


help in 90 per cent of these cases of car- 
cinoma involving the accessory sinuses.” 

The writer’s personal experience in tumors 
involving the accessory sinuses has been too 
limited to warrant any statement as to the 
percentage of accuracy of the X-ray diag- 
nosis of this condition. This single case is 
presented, however, as one in which the 
X-ray signs of malignancy were present 
some six or seven weeks prior to definite 
clinical findings. 





Fig 1 Erosion of right lamina papyracea indicated b\ arrot\. Seven weeks 
prior to possible clinical eridence of tumor 


means of examination. IVe feel that diag- 
nostic X-rays hat e been of real value in only 
about 5 per cent of the cases ” 

In a discussion of this article, hoveter, 
Pf abler said: "I believe that we should get 


■Read at the niidveir meet, ns, Rad.olog.ea! Section, W i- 
Medical Societ>, Maj 23-24, 1930, Green Baj, 


\\ isconstn 


CASE REPORT 


A man, aged 38, tvas referred for X-ra) 
examination November 25, 1929, because 
of pain of recent origin in the right eye an 
temple The patient also had some dullne^- 
in the head and a strained feeling in 
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Fig. 2. Diagrammatic sketch showing (I) erosion of right lamina papyracea at first examination; (II) 
appearance seven weeks later, with additional destruction of right cribriform plate and portion of floor 
of anterior fossa; (III) final appearance following exploration and radium insertion into tumor-bearing 
area, one month prior to death. 


eye, which symptoms were relieved by as- essentially neg^ative, but transillumination of 
pirin. A recent change in glasses had also the right frontal sinus and right antrum 
given considerable relief. Rhinoscopy was showed slight haziness, and by ophthal- 
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Fis. 3- Granger projection, showing marked right 
ethmoid clouding. 


not remarkable, there having been occasional 
colds, and change of glasses — as might be 
in the past history of anyone, at the given 
age and in this climate. 

On the day of the first X-ray study the 
clinician stated that there seemed to be a 
slight increase in ocular tension of the right 
eye, but there was no nystagmus or double 


vision. . . 

The essential X-ray findings at this time 

were a slight diffuse clouding over the right 
ethmoid region, with loss of much of the 
bonv detail of the cell trabeculae and a por- 
tion of the medial orbital margin (that 
tion made up by lamina papyracea). The 
blotting out of the medial orbital margin 
shadow was best shown on the Cald^el 
film, tlie evidence of the ethmoid pafitolog) 
was confirmed by the Granger projection. 



Fig- 4. Intra-ora! film showing right ethmoid clouding, 
with disappearance ot ethmoid-cell trabecute. especially m 
posterior ethmoid region. ( Sjunmetrical appearance ot eth- 
moids on intra-oral film shown on right ) 


inoscopic examination the discs were slightly 
hyperemic but were equally so on both sides 
and the margins were quite clear. 

The past eye, ear, and nose history- was 


and the destruction of the ethmoid cell 
beculre was most clearly shown on an 
oral film taken with a Hayden cassette, 
of these three views was of distinct i 
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in arriving at a diagnosis of malignant dis- 
ease involving the right ethmoid region. 

The patient was seen in consultation hy 
other clinicians, hut the X-ray impression 
could not he clinically confirmed. 


of a therapeutic test, for the patient suf- 
fered a moderately severe reaction in the 
•\vay of marked increase in pain and re- 
peated vomiting for a period of two or three 
days thereafter. 



Fig. 5. Showing additional destruction of right cribriform plate at time of 
development of positi\c clinical signs of malignant tumor. 


The question of X-ray therapy came up, 
but, following the recommendation of Sos- 
man that roentgenotherap)'^ in any case of 
intracranial tumor must be given with cau- 
tion and rarely administered before an at- 
tempt has been made to extirpate or at least 
do a decompression, the advice was against 
therapy. However, because of increasing 
headaches and eye pain, a small dose, using 
a portal one inch in diameter, over the 
right ethmoid region anteriorly, was given 
on December 7, 1929, employing the follow- 
ing factors; 130,000 peak volts, 40 ma.-min., 
12-inch distance, filter of rnm. copper and 
1 mm. aluminum (well under 25 per cent 
skin erythema in view of the small portal). 

From the roentgenologic standpoint, the 
single X-ray treatment served as something 


Within a few days of the treatment the 
patient had sufficiently improved from his 
reaction to warrant his travelling to anotlier 
city, where he underwent a general study 
for some days, but again the original diag- 
nosis of tumor could not be substantiated 
and treatment was outlined on the assump- 
tion that the patient’s symptoms were in the 
nature of a sphenopalatine ganglion neural- 
gia. 

He returned to his home and made some 
effort to resume his business but the pain 
and headache gradually increased and on 
Januar}!- 13, 1930, when referred again for 
X-ray study (just seven weeks following 
the date of the original sinus X-rays), the 
clinician reported that the patient showed, 
for the first time, unilateral exophthalmos. 
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loss of central rnsion, and a bulging into 
the ethmoid region of the right nose. The 
X-rar" findings at this examination were def- 


found, and multiple areas of destruction in 
the right frontal bone were also shown, 
which were attributed entirely to tumor ex- 



Fig 6 Final examination follo\\ing exploration and radium therapy, 
one month later 


Death 


inite increase in bone destruction as mani- 
lested b) a disappearance of the line rep- 
re'-enting the tight cribriform plate. 

-V radical trans-frontal exploration of the 
right ethmoid region was made and tumor 
in\ olvement of the ethmoid labyrinth was 
found, the microscopic diagnosis being epi- 
thelioma graded three. The origin of the 
tumor could not be determined. Radium 
was inserted into the operative wound and 
left sufficiently long to give an intensive dose 
of filtered rays. 

Again the patient returned to his home 
*ind again made some final effort to resume 
his Inisiness, but the pain became worse and 
the vision was lost in the affected eye. 

Final X-ray studies were made on March 
28. at whicli time even more extensive de- 
struction of the right orbital margin was 


tension, although undoubtedly the evidences 
of right frontal and maxillary sinusitis may 
have been in some part an evidence of ra- 
dium reaction. 

The patient died April 27, 1930, just five 
months after the first definite diagnosis of 
malignant tumor had been made. 

COXCLUSIOX 

A case of epithelioma involving the right 
ethmoid region is reported, in which def 
inite X-ray evidence of an invasive lesion, 
wdth destruction of the ethmoid cell tra 
beculffi and the lamina papyracea, w^as deni 
onstrated som.e seven wrecks prior to posi 
five clinical signs of tumor. The tumor 
grew- rapidly despite intensive radium 
radiation from wdthin it, and death ensue 
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within five months of the time the original 
diagnosis of tumor was made. 

The author wishes to thanlc Dr. H. G. 
Martin and Dr. T. L. Tolan for kindly sup- 
plyin.sf the clinical findings, and Mr. Leo 
iMassopust, Marquette ^Medical School ar- 
tist. for the reproductions and diagrammatic 
sketches. 
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The Relation between Division Rate and 
the Radiosensitivity of Cells. Charles 
Packard. Jour. Cancer Research, August, 
1930, XIV, 359. 

Tlie author irradiated DrosophUa eggs 
whose rate of cell division can be controlled 
by temperature. The eggs had been kept at 
the desired temperature for tliirty minutes or 
more before radiating and during radiation. 
Tlie temperatures employed were 13°, 23°, 
and 28° centigrade. The dose of X-rays in 
each instance was 150 K.V., 5 ma., at 40 cm. 
distance. Measurements showed that the in- 
tensity of the beam falling on the eggs was 
17.0 r-min., including the scatter from the wa- 
ter and the walls of the chamber. The filtra- 
tion was 0.25 mm. of copper and 1.0 mm. of 
aluminum. After 5, 10, 15, and 20 minutes of 
radiation, samples were removed and incu- 
bated in a moist chamber at room tempera- 


ture. The percentage of eggs which hatched 
was considered an index of the effect. The au- 
thor concluded that susceptibility rises as the 
rate of division at the time of exposure in- 
creased. The two curves, however, are not 
parallel. 

Drosophila eggs were irradiated at room 
temperature and immediately afterward divid- 
ed into two lots, one incubated at 18° and the 
other at 28° centigrade. The sensitivity of the 
chilled eggs was 89 per cent of that of the 
eggs reared at room temperature; the sensi- 
tivity of the warmed eggs Avas 110 per cent. 
This difference exceeds by far the limits of 
ordinary variation. 

The author concluded that the activity of 
cells after exposure is also a factor in deter- 
mining the ultimate injuity sustained. The ef- 
fect is lessened when the activity is decreased. 

John R. Carty, M.D. 
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HEAD CLAMPS FOR A FENESTRAT- 
ED SHIELD FOR ROENTGEN- 
OGRAPHY OF THE NASAL 
ACCESSORY SINUSES 

By MRS. J. D. BLOCHER 
Section on Roentgenology, The Mayo Clinic 
Rochester, Minnesota 

An improvement has been made on the 
fenestrated shield described in Radiology, 
February, 1928, X, 163. The shield pre- 
sented here consists of a lead plate 1.15 mm. 
thick, faced on each side with a sheet of 
brass 0.4 mm. thick, making a composite 
plate with a total thickness of 1.95 milli- 
meters. The mask is large enough to cover 
an 8 by 10 cassette exactly, and has a 
flanged edge to prevent any displacement. 
Two disks have been cut out of the mask, 
leaving two circular apertures, spaced 12 
cm. center to center. These disks fit the 
openings in the mask exactly, one being kept 


in place while an exposure is being made 
through the opposite side. Each disk has a 
rivet soldered in the center to facilitate 
handling. 

The improvement comprises two metal 
wings adjustable on a common sleeve, 
which, in turn, is mortised and movable on 
a square bar. The ends of the square bar 
are secured in the upper ends of two 
brackets permanently fastened to the shield. 
The metal wings extend 15.2 cm. from their 
supporting hubs, broadening from a width 
of 3.17 cm. at the hub to 6.03 cm. at the 
outer ends. They are 1.58 cm. thick, with 
edges and corners rounded. The hubs are 
fitted to slide easily for adjustment over the 
sleeve and are anchored in position by thumb 
screws. 

The cylindrical shape of the sleeve per- 
mits the wings to be moved vertically 
fastened in position as desired. The sleeve 
slides easily for lateral adjustment and is 
held in position by a thumb screw fitted into 


r 



Fig 1. The mask, with disks and head clamp. 
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one end. The fuel that the square bar is to be easily located and fastened in proper 
stationary and is permanently secured to the position. The brackets extend at 45° out- 
two brackets, permits the sleeve and winps ward 6.98 cm from, and 8.89 cm. above. 





Fig 2 The cassette, covered with the mask, placed on sinus board 



\ 





Fig 3 Exposures made by the use of the mask, the nasal sinuses 
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the top of the shield and are 38.1 cm. apart mortise to receive the ends of the bar which 
The sleeve is of 1.74 cm. outside diameter are held by a Ko. 8-32 machine screw in 
and is 22.86 cm. long. The wing hubs are each. 





Fig 4. E.xposures made by the u; 

2.54 cm. long and 2.22 cm in diameter. 
The bar is 0.952 cm. square in cross-section 
and 40.64 cm long. The upper ends of the 
brackets are 1.40 cm in diameter and 1.27 
cm. long, each having a 0 952 cm. square 



A 


of the mask ; the mastoid regions. 

Although this instrument tvas devised 
previously for roentgenography of the nasal 
sinuses, it has been found of equal utility 
in the making of roentgenograms of the 
mastoid regions. 


REPORT OF A PATIENT WITH 
EYIXG’S SARCO.MA^ 

B> E ERIC LARSOX, M D., 

Los .Aingeles, C\uroRvi\ 

The patient, iMrs. H. B. P.. aged 23, em- 
plo) ed as a cashier, married six months, was 
seen Oct. 17, 1930. Her complaint was that 
of constant boring pain in the upper part of 
the left femur, with marked swelling, and 
progressive loss of u eight. 

She stated that ele\en weeks previous to 
this initial examination, after a game of ten- 
nis, she felt that a luml^ar \ ertebra was out 
of place. This wa*^ adjusted by an osteo- 
path who, at the third and last treatment, 
gave her legs a vicious jerk Two days later 

iPre-ented before the Radiolotric.nl «;ocieti of Xonh \mer 
tea. at the Sixteenth Annual Meeting, at Lo- Angeles Dec 


the patient noted pain in the upper portion 
of the femur, with a noticeable swelling an- 
teriorly. Her physician found a slight fever, 
but could not ascertain the cause of her 
trouble. After the patient had taken med- 
icine for a time the pain disappeared, but 
the swelling progressed. Tw'o months later, 
after a horseback ride, the pain recurred 
and persisted. At this time the blood count 
was normal. X-ray examination of the lett 
femur and thigh w^as reported negative. The 
patient spent three "weeks in bed, complam 
ing of pain, tenderness, and progressive en 
largement of the tumor, with slight ferer, 
then she consulted us for an opinion as to 
the cause of her distress and suggestions for 
relief. 

Physical examination revealed a slender 
young woman, weighing ninety-five pounds. 
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Fip. 1. X-ray film taken Nov. 5, 1930, shows 
.suspicious defect in the upper portion of the 
femur. In the soft tissues around this defect 
can he seen a shadow of the tumor. 


who said that she had had a loss of fifteen 
pounds during the past eleven weeks. She 
was pale and looked ill. The left thigh was 
quite swollen, with no apparent demarcation 
of the tumor. The mass appeared to be 
semi-solid in consistency, with a generalized 
tenderness over the whole area of swelling. 

Blood analysis revealed 4,400,000 erythro- 
cytes and hemoglobin of 12.5 gms. (72.6 
Sahli) ; 9,100 leukocytes differentiated as 
neutrophils 53 per cent; eosinophils 1 per 
cent ; large lymphocytes 44 per cent ; mono- 
nuclears 1 per cent. The coagulation time 
was four minutes. The blood Wassermann 
was negative. 

X-ray examination of the left femur re- 
vealed a very slightly suggestive lesion in 
its upper third. No definite diagnosis could 
be made from the X-ray studies (Fig. 1), 

A diagnosis of hematoma, osteomyelitis, 
or sarcoma was made and exploration ad- 



I'ijr. 2 X-ray film taken Nov. 19, 1930, def- 
initely reveals the defect in the upper portion of 
tile femur. It has also increased in size and has 
the appearance of an osteomyelitis. 


vised. Accordingly, on Oct. 21, 1930, the 
anterior aspect of the thigh was opened, just 
over Scarpa’s triangle. By blunt dissection 
down to the periosteum there was encoun- 
tered near the bone what appeared to be an 
organizing blood clot about 5 cm. in diam- 
eter. I'his was carefully swabbed out and, 
since no other mass could be felt and the 
periosteum seemed intact, we were of the 
opinion that we were dealing with a hema- 
toma. The wound was closed, a rubber 
drain inserted which was removed on the 
fourth day, followed by prompt healing. 
The blood clot was cultured and also ex- 
amined under the microscope, and was re- 
ported negative. 

On Nov. 20, 1930, because of increased 
swelling and pain, it was found necessary 
again to explore the thigh. The X-ray ex- 
amination showed that the original defect in 
the femur had become larger in extent and 
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the top of the shield and are 38.1 cm. apart, mortise to receive the ends of the bar whidi 
The sleeve is of 1.74 cm. outside diameter are held by a No. 8-32 machine screw in 
and is 22.86 cm. long. The wing hubs arc each. 




Fig 4. Exposures made by the use of the mask ; the mastoid regions. 

2.54 cm. long and 2.22 cm in diameter. Although this instrument was devised 
The bar is 0.952 cm. square in cross-section previously for roentgenography of the nasal 
and 40.64 cm. long. The upper ends of the sinuses, it has been found of equal utility 
brackets are 1.40 cm. in diameter and 1.27 in the making of roentgenograms of the 
cm. long, each ha\ ing a 0.952 cm. scjuare mastoid regions. 


REPORT OF A PATIENT WITH 
lAMNG'S SARCOMA* 

By E ERIC LARSON, Itl D , 

Los Anoflfs, C\uroRNiA 


The patient, Mrs. H. B. P., aged 23, em- 
ployed as a cashier, married six months, was 
seen Oct. 17, 1930. Her complaint was that 
of constant boring pain in the upper part of 
the left femur, with marked swelling, and 
progressive loss of weight. 

She stated that eleven weeks previous to 
this initial examination, after a game of ten- 
nis, she felt that a lumbar vertebra was out 
of place. This was adjusted by an osteo- 
path who, at the third and last treatment, 
gave her legs a vicious jerk Two days later 


iPrcscnted before the Ratljological Society of 
ica. at the Sixteenth Annual Mectme nt T nc 
5 , 1930 . 


North Amer- 
Angeles, Dec. 


the patient noted pain in the upper portion 
of the femur, with a noticeable swelling an- 
teriorly. Her phy^sician found a slight fe' er, 
but could not ascertain the cause of hfi'" 
trouble. After the patient had taken med 
icine for a time the pain disappeared, but 
the swelling progressed. Two months 
after a horseback ride, the pain recurre 
and persisted. At this time the blood count 
was normal. X-ray examination of the L ' 
femur and thigh was reported negative. ^ 
patient spent three weeks in bed, coinplnm 
ing of pain, tenderness, and progressive en^ 
largement of the tumor, wdth slight fe^e^■> 
then she consulted us for an opinion as o 
the cause of her distress and suggestions 
relief. . 

Physical examination revealed a s eiK 
young woman, weighing ninety-five poun 
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tJic diagram, Figure 1, shows, it consists 
essentially of a gang switcli of special de- 
sign, bolted inside the control cabinet of the 


just as if the switch were not- there. When 
the switch is pulled to the left. No. 2 is dis- 
connected from No. 3 and connected to No. 



ED 

El 


Fig. 1. Drawing of the switch in the fluoroscopic position. The instrument is mounted inside the 
control cabinet of the X-ray machine and the knob on the left extends through the side of the cabinet. It 
is operated by a pull on the cord, and is returned to the fluoroscopic position after the pull is released, by 
the coil spring. 


X-ray machine, and is operated by a pull 
cord fastened to the handle which projects 
through the side of the cabinet. The three 
brass rings are all mounted on a bakelite rod 
and insulated from each other and from the 
central shaft. Spring brass brushes are so 
arranged that they make contact with the 
rings when the switch is pulled into active 
position. 

The diagram shows the switch in the 
fluoroscopic position where Brush No. 2 is 
connected electrically with No. 3, these two 
being connected in series with the filament 
controller on the X-ray machine. This 
allows the current to flow to the controller 


1, cutting in another filament controller 
which has been set up to the desired milli- 
amperage. Thus the problem of milliam- 
perage is met. A wire-wound rheostat an- 
swers the purpose well for this extra con- 
troller. 

Brushes No. 4 and No. 5 are connected 
together electrically when the switch moves 
to the left and short the resistance in the 
primaiy of the transformer. This has the 
effect of changing from the “Limited” to 
the Full” capacity on the KK disc rectifier 
machine. On a machine of other make it 
would be used to short that part of the re- 
sistance which was used for fluoroscop}^ 
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Brushes No. 6 and No. 7, when closed, It is to be noted that while the brushes 
set up the time switch. While this instru- for the timer and filament controller are 
ment is intended to be used in conjunction small, the ones that short the resistance 



Fig. 2. Showing how the pull cord is used by the left hand of the 
operator, as he stands at the fiuoroscope. 


with the author’s timer (1), it could be 
made to set up any one of the motor-driven 
timers by turning on the current to the 
motor. 

The exposure is made with the foot 
switch while the operator holds the cord in 
his left hand, as shown in Figure 2. 


should be large enough to carry about 50 
amperes. 

This instrument has been in steady use 
for over four years, needing no attention 
except an occasional drop of oil. 

REFERENCE 

Taft, Robert B. ; Time Switch of Unusual Design- 
Radiolooy, November, 1930, XV, 592. 
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THE ROLIL OF RADIOGRAPHY IN 
■MATERNITY CARE 

A distinctly modern phase of obstetric 
practice is the -coinpreliensive care of tlie 
mother during pregnancy and after labor 
has been accomplislied, especially the for- 
mer. Obstetrics, it is being realized more 
and more, comprises much more than tlie 
mere delivery of the child. The prophylaxis 
of disease and of abnormal presentational 
complications has become a very important 
part of the duties of the obstetrician; and 
this prenatal care of pregnant women is now 
insisted upon in private practice as well as 
in the prenatal clinics for the poorer classes 
of women that have sprung up all over the 
country. 

Our attention has been called recently to 
this subject by the illuminating report of the 
Maternity Center Association and the Sta- 
tistical Bureau of the Metropolitan Life In- 
surance Company, of New York. The rec- 
oi'ds presented by these organizations cover 
4,726 women who were cared for during the 
eight years, 1922-1929, inclusive. Very 
striking results were obtained by this pre- 
natal management, including a reduction of 
the maternal mortality to about a third of 
that obtaining among women not receiving 
the prenatal attention; a reduction of infant 
deaths in the first month of life of 32 per 
cent, as compared with the control group in 


the same metropolitan area, and a record of 
stillbirths 42 per cent lower than that oc- 
curring among women not receiving prenatal 
care. 

No woman under this care died before de- 
livery during the entire eight years; and 
only 11 mothers died from puerperal causes, 
a rate equivalent to but one puerperal death 
for every 430 pregnancies. The maternal 
mortality rate based on live births was 2.2 
per 1,000, which compares favorably witli 
tbe rate of 5.3 per 1,000 live births among 
white women in New York City. In the 
Bellcvue-Yorkville district the mothers who 
did not have the care of the Maternity Cen- 
ter Association showed a maternal mortality 
rate of 6.2, or nearly three times as high as 
tlie rate for motliers who liad that care. 

Such results are very convincing, and am- 
ply emphasize the value of the care given the 
women. 

It would be interesting to know just what 
part in this reduction of fetal and maternal 
morbidity and mortalit}- was played by ra- 
diography of the pregnant women. No data 
are given on this subject in the records pub- 
lished by the investigating bodies. The very 
short period of exposure required to make 
roentgenograms of the pelvis and abdomen 
renders this valuable diagnostic aid abso- 
lutely safe; and when one recalls how much 
information of value may be obtained from 
these X-ray films, it becomes evident that 
radiography should hold a prominent place 
in the prenatal care of pregnant women. 

Not only can deformities and contractures 
of the maternal pelvis be recognized early 
and appropriate treatment instituted, such 
as the induction of premature labor or an 
elective cesarean section, with or without 
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the test of labor, but fetal abnormalities of 
development and abnormal positions and 
presentations may also be noted early and 
the latter corrected in many instances. We 
firmly believe that ever}^ pregnant woman 
should be examined by the X-ray at inter- 
vals from the fifth month on, as a valuable 
aid to the obstetrician in noting the progress 
of the case. The fear that uvular or fetal 
death or deformity ma)^ be so produced may 
be discarded, for these accidents can occur 
only from prolonged irradiation in the very 
early weeks of gestation during the forma- 
tive period of the embryo. 

We belierfe that all that is necessary is to 
call the attention of these public welfare 
bodies to the value of a proposed innovation. 
Sufficient proof is now available to show 
that the judicious use of the X-ray in the 
diagnostic study of pregnancy has been pro- 
ductive of much good, and we can positively 
conclude that, consequently, the X-ray has 
become an important prophylactic measure 
and aid in obstetric diagnosis. 

W. A. Newman Borland, M.D. 


REPORT OF CHAIRMAN OF COM- 
MITTEE ON INSURANCE 

To the officers and memhers of the Ra- 
diological Society of North America, Six- 
teenth Annual Meeting, at Los Angeles, 
1930 : 

Your Committee on Insurance begs leave 
to present the following report: 

During the past year several members of 
the Society have asked the Chairman what 
was known alxrut certain insuring organi- 
zations and agencies, and, because of these 
inquiries, he has taken upon himself as a 
duty the investigation of some of these in- 
surers, particularly those not well known to 
us. 

After investigating one of these organi- 
zations which offers a rather attractive low 


premium rate, he secured the following in- 
formation. 


The — Company, of — , was incorporated 
several years ago, after certain of the regu- 
lar malpractice insurance companies notified 
users of the Abrams Electronic Reactions 
methods that they must either discontinue 
using the “ERA” or have their malpractice 
insurance contract canceled. The — Corn- 
pan}^ in question was organized on the mu- 
tual plan, a plan decried by men who know 
the malpractice insurance business and one 
which, it has been decided by courts of 
last resort, will render a member of such or- 
ganization incompetent as a witness for and 
in a malpractice suit against any other mem- 
ber of the same organization (Hoover vs. 
McCormick. Kentucky case). The original 
board of directors of this 'Company con- 
sisted of three physicians, all “ERA” users, 
and two osteopaths. In about a year one of 
the physicians was displaced by an osteo- 
path, whereupon the governing body was 
composed of three osteopaths and two ph)^- 
sicians, and neither of these two latter were 
members of organized medicine. The Com- 
pany’s literature at that time stated that its 
organization was by, -of, and for electron- 
ists, and a little later it made the same state- 
ment in regards to being by, of, and for 


osteopaths. 

An abstract from a letter written by one 
of the officers of this insurance organization 
about three years ago reads in part: ^ou 
will be surprised to know how fast our com 
pan)f is becoming osteopathic in its member 
ship.” At that time one of the principal ofli 
cers of that State’s Osteopathic Association 
was on the directorate of this Company. 

The insurance contract issued by this 
Company has contained several items to 
which serious exception can and should ^ 
taken, and with which serious fault can 
found, but as these documents change from 
time to time some of these objections ma} 


have been eliminated. . 

Although the organization investigate 
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lias liecn in business considerably over seven 
years, a recent financial report indicated that 
its assets amounted to less than $12,000, and 
the latest financial report shows its assets 
as less than $13,000. 

Your Committee also desires to call the 
attention of members of the Radiological 
Society to a report of the “Bureau of In- 
vestigations” of the American Medical As- 
sociation, published in the Journal of the 
American Medical Association for Decem- 
ber 20, 1930. page 1931, and to suggest that 
all should read the last paragraph at least 
three times, and then refer to what your 
Committee on Insurance has repeatedly 
stated in regard to mutual insurance com- 
panies. 

The Chairman of your Committee on In- 
surance receives from two to six letters 
evtry raontli relative to malpractice insur- 
ance, and answers from two to twenty ques- 
tions regarding insurance in each letter. He 
has in preparation a paper covering the sub- 
ject of malpractice insurance in a thorough 
manner, which it is hoped will be ready for 
publication some time within the next three 
or four months. 

In conclvrsion, the Chairman desires to 
recommend that this Committee be con- 
tinued and that this report be published in 
Radiology. 

I. S. Trostler, M.D., Chairman. 

A motion was made, seconded, and unani- 
mously carried that the report be receiA^ed 
and the recommendations concurred in. 


HONORS IN OTHER SOCIETIES 

Ulysses S. Kann, M.D., a member of the 
Society from Binghamton, New York, has 
been honored Avith the presidency of the 
Broome County (NeAv York) Medical So- 
ciety. Blinn A. Buell, M.D., is Vice-presi- 
dent, Henry D. Watson, M.D., is Secretary, 
and Charles Pope, M.D., is Treasurer. 


Dr. Kann Avas likewise elected to the 
presidency of the Central New York Roent- 
gen Ray Society, at the January meeting in 
Syracuse. Lucas S. I-Ienry, M.D., a mem- 
ber of the Radiological Society of North 
America from Syracuse, Avas elected Vice- 
president, and Robert C. Plall, M.D., a 
member from Utica, Avas chosen Secretary 
and Treasurer of the Central Ncav York 
Roengten Ray Society. 


CANADIAN RADIOLOGISTS FOS- 
TER EDUCATIONAL PROPA- 
GANDA 

At the recent joint meeting of the British 
and Canadian Medical Associations in Win- 
nipeg the Radiological Section of the Cana- 
dian Medical Association decided to publish 
in the Canadian Medical Association Jour- 
nal a series of papers the purpose of which 
is to present to the general profession an 
authoritative statement concerning the ever- 
enlarging field of X-ray and physiotlierapy. 
In a ForeAVOrd in the January number of 
the Canadian Medical Association Journal 
the Editors refer to this program in the fol- 
lowing statement: “We intend to publish a 
series of papers, designed for the general 
practitioner and the man working in the 
small hospital, dealing Avith the theory and 
practical applications of radiology and phy- 
siotherapy in their various aspects. These 
papers will be written by men expert in 
these particular fields and Avill be submitted 
for comment to specialists and others, in the 
hope that all sides of the subjects will be 
fully canA’^assed.” 

Dr. E. E. Shepley, of Saskatoon, Sas- 
katchewan, has been appointed by the Ra- 
diological Section of the Canadian Medical 
Association to haA’^e general charge of this 
ambitious program, and he already has a 
large number of papers contributed and on 
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the Avay. Y'e bespeak for Dr. Sheplet- tlte 
hearre co-operation of our American con- 
freres Avhen he appeals for help in carn-'mg; 
out this educational work. 

L. T- C-ARTER. INLD. 


on Radiolog}'. All coming via Chicago may 
secure reserrations by writing me. It is 
more pleasant to travel together. 

I. S. Trostler. !M.D. 

812 [Marshall Field Annex. Chicago. 


IvIIXXESOTA RADIOLOGICAL 
SOCIETY 

The midtrinter meeting of tlte [Minnesota 
Radiological Society was held Februar}- 14. 
1931. at tlie [Minnesota Club. St Paul. [Min- 
nesota. The foUoAving program tvas pre- 
sented: 

Roundtable Discussion of Cases of Diseases 
of the Bones and of the Thorax. Con- 
ducted by R- G. Allisox. [M.D.. Minne- 
apolis. 

Roundtable Discussion of Cases of Diseases 
of tlte Gall Bladder and of the Gastro- 
intestinal Tract. Conducted by loHX D. 
C.AMp. M.D.. Rochester. 

Roentgenologic Gianges Seen in Cases of 
Boeck’s Sarcoid and Related Lesions. 
S. A. [Mortox. M.D.. Rochester, 
c Correlation oi the \ arious Factors In- 
vohed in tlte Ciassihcaxion of Chronic 
.\rtliriti5. isl. J. Sh.apiro. M.D.. [Minne- 
apolis. 

ulmonar}' [Metastases. Ecgexe T. Leddv. 
[M.D.. Rochester. 

he [Medical Histories ot Cases oi Carci- 
noma OI the Stomacli. Jacob S.agel. 
M.D.. Minneapolis. 


GOIXG lO PHID\DELPHIA? 

The -American Medical .Association holds 
its 1931 Session tliere June 8 to 12. inclu- 
sive. 

Die Penn>ylv?mia Lines have furnished 
nie witli a diagram oi a sleeping car on tlie 
train leaving Chicago at limO ?. w. and 
arriving at Philadelphia at 7:43 a. oi. the 
morning of tlie hr<t meeting of the Section 


BOOK REVIEW 


The Origix of Lympho5.arcoii.atosis I 
-AXD ITS ReL-VTIOX TO OtHER FoRHS OF , 

Lel'kosis ix" "White [Mice. By C.arl | 
Krebs. H. C. ILask-Xielsex. and [ 
Aage "W.agx'er. Acta Radiologica, 
Supplement X. Stockholm. 1930. pp. 
53. with 15 plates. ' 


This report of experiments and observa- 
tions on 16.900 white mice is most interest- 


ing in that it appears to show that in such 
animals, h-mphosarcoma is tlie result of 
lowered resistance, and tliat such depression 
of resistance may be brought about by ex- 
posure to roentgen rays. Unfortunately, as 
an experimental report tliis communication 
cannot be regarded as a model. So many 
essential details hai'e been omitted tnau 
while the main results must be accepted as 


proved, many subsidiarv points remain ob- 
scime. and tlie interpretations advanced can- 
not be anah'zed satisfactorily. The do^es 
given are not accurately described. In one 
place it is stated tliat to obtain '"takes m 
about 50 per cent of tlie animals the enuie 
body of the animal had to be exposed to 
about 75 per cent of a lethal dose (minimum 
dose that will loll a mouse iveighing fi"<3^ 
15 to 20 grams tvithin two iveeks). and Ab 
was regarded as equal to about four-fiftb- 
ot die human eri'dieraa dose dirougn 5 mm- 
of aluminium. The quantity and qualit} o 
the rays are not specified. But when the 
dose was reduced to one-half die human 
erAThema dose (about 60 per cent of di^ 
lethal dose), the percentage of “takes di 
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iiiiiishcd greatly. Further ou the statement 
s made that “the smallest local irradiation 
pven was of two erythema doses, applied in 
i single exposure on barely one-third of the 
inimars body at the hindmost part. Most 
>f the doses were somewhat larger, how- 
:ver.” That exposure of part or of the cn- 
ire body of animals to roentgen rays should 
let to lower resistance to transplanted tu- 
ners is not surprising. However, these ex- 
leriments do not furnish any clue to the 
factor or factors involved in such depres- 
sion of resistance. Moreover, the possibil- 
ity that such depression may have been part- 
ly due to factors other than irradiation has 
not been excluded. 

Krebs, Rask-Nielsen, and Wagner never 
found bacteria in any of the tumors, thus 
confirming the work of Korteweg. Aside 
from the effect of roentgen irradiation in 
decreasing resistance and thus increasing 
the transplantability of lymphosarcoma, the 
most interesting results were that the ma- 
jority of such transplanted tumors disap- 
peared spontaneously, that it was possible to 
keep two strains alive for many generations, 
and that irradiation apparentl)’’ facilitated 


the spontaneous occurrence of leukemic 
changes. 

r»ut perhaps the most interesting part of 
the report is the description of the lympho- 
sarcomatous lesions found at necropsy. 
While such lesions may differ slightly from 
those occurring in human beings, one ex- 
perienced in buman lymphosarcoma must be 
impressed by the surprising analogy. An- 
other noteworthy point is the tendency of 
the blood of affected animals to exhibit leu- 
kemic changes. As the total number of leu- 
kocytes increased the percentage of poly- 
morphonuclear cells diminished and the per- 
centage of lymphoblasts increased. 

In attempting to explain why, in view of 
the atrophy of the lymphoid structures pre- 
viousl)’’ shown by Heineke, Ziegler, Fabri- 
cius-Mocller, Murphy, Morton, and others, 
exposure of their animals to roentgen rays 
should have given rise to leukemioid 
changes, Krebs, Rask-Nielsen, and Wagner 
favor the correlation theories of Ziegler and 
Naegeli, but they are not able to prove such 
a relationship and admit that similar dis- 
turbances may be produced by other means 
than roentgen rays. 

A. U. Desjardixs, M.D. 
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APPARATUS 

A New Model Radium Emanation Plant. 
Alexander J. Allen. Jour. Cancer Research, 
August, 1930, XIV, 461. 

The author describes a new model emana- 
tion plant in which a two-stage mercury diffu- 
sion pump is used in connection with a Me- 
gavac oil pump. The parts subject to strain 
are made of heavy pyrex glass. He feels that 
the apparatus is eflicient, compact, and rela- 
tively inexpensive. The use of pyre.x glass 
makes for ruggedness of construction. 

John R. Carty, I\LD. 


Roentgen-ray Tubes, with Complete High 
Tension Protection up to 200 K.V. A. Bou- 
wers. Strahlentherapie, 1930, XXXVIII, 
157. 

The author, who has developed the Metalix 
tube, describes an equipment which is shock- 
proof up to 200 K.V. and 8 milliampercs. A 
number of illustrations demonstrate the con- 
struction. 

Ernst A. Poiile, M.D., Ph.D. 


Nitrogen Peroxide from the Mechanical 
Rectifiers of a Deep X-ray Therapy Plant. 
Rollo K. Newman. Med. Jour. Australia, 
May 3, 1930, I, 581. 

In a room of cubic capacity, 36,790 liters 
(1,300 cubic feet), the total volume of nitro- 
gen peroxide produced by running an X-ray 
machine at 200 K.V. and 30 ma. for 100 min- 
utes was 2.13 liters, as measured by absorp- 
tion in sodium hydrate. 

The machine was of the two-unit type, em- 
ploying the familiar and efficient rotating to- 
roid system and spherical collectors. 

J. G. Stephens, M.D. 


The Half Value Layer Meter of Christen 
in a New Form. H. Th. Schreus. Strahlen- 
therapie, 1930, XXXVII, 193. 

For practical purposes, a simple and inex- 
pensive instrument to determine the quality 
factor in therapy is badly needed. The author 
has made an attempt at improving the half 


value layer measuring apparatus of Christen, 
and hopes that the manufacturers will soon 
offer a suitable model to the roentgenologist. 

Ernst A. Pohle, M.D., Ph.D. 


A Superficial Therapy Apparatus with 
Constant Output. W. Hondius Boldingh. 
Strahlentherapie, 1930, XXXVIII, 165. 

A movable apparatus is described, designed 
especially for skin therapy. It operates at 45 
K.V. and has a stabilizer which maintains the 
transformer potential constant within 3 per 
cent. A time switch permits one to set the ex- 
posure time for various technics in r-units. 
Because of the constancy of the output, re- 
calibration, according to the author, is neces- 
saiy only at long inteiwals. 

Ernst A. Pohle, M.D., Ph.D. 


A New Measuring Device for Very Small 
Light Intensities. B. Rajewsky. Strahlen- 
therapie, 1930, XXXIX, 194. 

A good photo-electric cell measures light 
energies as low as 10*'^ erg per square centi- 
meter per second. The author describes, in 
this article, an instrument designed similar to 
the counter of Geiger and Muller, for small 
intensities of roentgen rays, beta and gamma 
rays of radiation. By using an amplification 
system, the counting of the galvanometer de- 
flections can be recorded automatically or over 
a loud speaker. Thus, the sensitivity is in- 
creased about 20,000 times over that of the 
photo-electric cell. For counts of twenty min- 
utes, the error amounts to approximately plus 
or minus 2 per cent. 

Ernst A. Pohle, M.D., Ph.D. 


The Effect of Intensifying Screens in Re- 
lation to the Quality of the Radiations in 
Radiologic Technic. Vittorio Podesta. 
Rivista di Radiologia e Fisica Medica, May, 
1930, 11, 336. 

The author describes an experimental ap- 
paratus he has consti'ucted to study photo- 
graphic screens, with results as follows : The 
luminosity of the screen increases not only 
with the intensity of the rays but also with an 
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increase of the hardness of the rays (decrease 
of wave length), the latter because of the 
combination of effect in the film and intensi- 
fying screen. With an increase of voltage up 
to 85 kilovolts the increase of effect is regu- 
lar, tlien it rises suddenl}' and evens off at 
about 120 kilovolts. Between these two volt- 
ages the maximum increase of photographic 
effect is obtained. 

E. T. Leddy, M.D. 


A Practical X-ray Serialograph. A. I. 
Arneson. Am. Jour. Surg., June, 1930, VIII, 
1243. 

The author has constructed a tunnel 20 X 
24 inches which will allow six separate ex- 
posures on one lOX 12 film, each one 4X5 
inches in size. This tunnel is suspended on an 
overhead trolley which runs on a one-inch gas 
pipe suspended from the ceiling. It is coun- 
terbalanced by an appropriate weight which 
runs in one of the nickel-plated standards of 
an old X-ray tube stand. 

The advantages of this apparatus are that 
it can be pushed out of the way of the fluoro- 
scope and 3 'et is instantl}' available. It is easj’’ 
by this method to make films of the duodenal 
cap in the upright position. 

Howard P. Doeb, M.D. 


The Calibration of Grenz-ray Tubes. O. 
Gfrbrer. Strahlentherapie, 1930, XXXVI, 
786. 

The author has carried out a considerable 
number of measurements on low voltage ap- 
paratus and tubes with the Lindemann win- 
dow. He concludes that fluctuations in the 
primarx" line are of much more influence to 
the emission of X-rays of long xvave length 
than in the ordinarA' roentgen apparatus. For 
their elimination, it is necessary either to have 
automatic potential regulation or to check the 
output of the tube during the entire treatment. 
The voltmeter in the primary' circuit does not 
give accurate readings of the secondary po- 
tential. All apparatus for use on low voltage 
tubes should be calibrated uniformly as to the 


tube potential. Numerous tables and cun-es 
illustrate the results of his investigations in 
detail. 

Ernst A. Pohle, M.D., Ph.D. 


APPENDIX (DIAGNOSIS) 

The Roentgen Diagnosis of Chronic Ap- 
pendicitis. Henry J. Walton and Samuel 
Weinstein. Am. Jour. Roentgenol, and 
Rad. Ther., December, 1930, XXIV, 631. 

In a routine study of 1,000 consecutive 
gastro-intestinal examinations, there was 
roentgen evidence of a pathological appendix 
in 152 instances, or 15.2 per cent. In the 
series presented the diagnoses were based on: 
(1) direct findings ; (2) indirect findings. Of 
the direct evidences, the visualized appendix, 
which empties slowl}' and is persistently 
tender to palpation, is the most common. Of 
the indirect evidences, the ileal and colonic 
Stases are the most common. The diagnosis 
was confirmed either clinically or at operation 
in 133 cases, or 87.5 per cent. The incidence 
of appendicitis was noted to be greatest be- 
tween the ages of 20 and 50 years. 

The authors include a tabulation showing 
the incidence of the various types of gastro- 
intestinal patliologyy one shoxving the distribu- 
tion of the ages in the various groups as x\c 
as sex, while another shows the percentage o 
agreement between the roentgen and clinica 
findings. 

J. E. Habbe, M.D. 


Roentgenologic Observations of the Ap 
pendix. Werner Knothe. Roritgenpraxis, 
Dec. 1, 1930, II, 1057. . 

The value of a roentgenologic examination 
for the diagnosis of .diseases of the appe'i 
is still debated. The filling or non-filhng 
the appendix after a barium meal has 
used as a diagnostic sign. The author us 
a barium enema and finds that he can, ^ 
this method, demonstrate the appendix ^ 
often as when the barium meal is use ■ 
normal appendix is usually demonstrable, a^^ 
only very few roentgenologists believe, at 
present time, that visualization of the app£ 
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dix imlicatos pathoUifjy. Rcristallic waves 
can he observed occasionally, and a 
spliincter-likc contraction at the base may 
often be seen. Faiinre of roentgenologic 
demonstration in combination with localized 
tcndcniess indicates a ])albological proce.ss. 
Several cases, with reproductions of films, 
illustrate the author’s method. 

l-I. ^V. llKI'KK, M.D. 


The Pathological Appendix. Albert F. R. 
Andresen. Med. Jour, and Record, Aug. 20, 
1930, CXXXII, 178. 

What is meant by the term "pathological 
appendi.x” as returned by the roentgenologist, 
and what shall be done for a patient with such 
a diagnosis? .Such a conclusion from X-ray 
evidence is based on a definite group of find- 
ings, including filling of the appendi.x with 
barium, failure to expel this in normal man- 
ner, with deformity and abnormal functioning 
of cecum, .sometimes with reflex pylorospasm. 
Such findings indicate a condition usually 
known as “chronic appendicitis,” which is 
itself usually a part of a general gastro-intes- 
tinal infection. Operation is indicated only in 
cases showing persistent s3niptoms due to 
complications. Eradication of all infective 
foci, of which the appendix may be one, with 
proper hygienic and dietetic care both pre- 
operative and post-operative, is essential. 

W. W. Watkins, M.D. 


The Roentgen Symptoms of Post-ap- 
pendicitic Abscesses. Rudolf Pohl. Fort- 
schr. a. d. Geb. d. Rontgenstr., July, 1930, 
XLII, 19. 

Fluoroscopic and radiographic observations 
during and after opaque clysma, eventually 
aided by air insufflation, and also following 
expulsion is the technic described by the au- 
thor. Careful roentgen exploration never ag- 
gravates. In cases offering diagnostic difficul- 
ties valuable information may be obtained, 
though a definite diagnosis usuall)'^ may be 
made only by correlation of all anamnestic 
clinical and roentgenologic data. 

The following classification is given : 

( 1 ) Perityphlitic abscess — 


(a) complctcl}' encapsulated, 

(b) communicating with cecum and 
cvcnUiallj'^ e.xtending into adja- 
cent tissues. 

(2) Abscesses originating from an appen- 
dicitis but located distant to the ce- 
cum — 

(a) pelvic abscess, 

(h) subphrenic abscess (not dis- 
cussed), 

(c) intraperitoneal abscess somewhere 
else in the abdomen. 

A number of good illustrations elucidate the 
author’s points — filling defects, displacements, 
irritability of bowel, abscess cavities filled or 
lined with contrast medium, stenoses, etc. For 
differential diagnosis, tuberculosis, fungus in- 
fections, and invaginations must be consid- 
ered, besides extra-intestinal pathology, such 
as parametritis, abdominal metastases, ovarian 
tumors, etc. 

This is an interesting paper, and well worth 
reading. 

Hans A. Jarre, M.D. 


BLOOD CHANGES 

Researches on the Blood of Radiologists. 
Jacques Lavedan. Radiophysiologie et 
Radiotherapie, 1930, Vol. I, Fasc. IV, 477. 

This paper is based upon the results of re- 
peated blood examinations in a large number 
of persons of botli sexes, engaged in X-ray 
and radium work. These comprise radiolo- 
gists, technicians, and the general personnel 
of the Radium Institute of the University of 
Paris. The conditions of work as regards 
protection, hours of work, and holidays are 
given in detail, and these appear to be in con- 
formity with accepted international standards. 
Only in the case of workers with the radon 
extraction apparatus was the possibility of 
considerable exposure present, although it was 
found that in some cases in which theoretically 
adequate protection had been provided, small 
defects were present which were capable of 
rectification. It was found that there is a very 
great variation in the effect of exposure to 
radiation on the blood in different individuals. 
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In some cases, definite changes were found 
after only a few weeks of exposure, while in 
others, working under identical conditions, no 
changes were found even after years of ex- 
posure. The commonest modification found 
in the blood picture is an increase in the 
mononucleated cells, either relative, with a di- 
minished total leukocyte count, or absolute, 
with a normal or increased total count. (Un- 
der “mononucleated cells” are included all 
varieties of lymphocytes, mononuclears, and 
transitional cells.) In the most marked cases 
there may be a true inversion of the ratio of 
mononuclear to potymorphonuclear cells. In 
the opinion of the author this change can- 
not be considered as of grave importance. 
There is no evidence that the resistance to 
infection is lowered, nor can it be regarded as 
a pre-leukemic condition. It was found that 
a holiday of a few months or even weeks re- 
sulted in a return of the blood count to nor- 
mal, or, at any rate, in a marked ameliora- 
tion of the condition. 

The author believes that the occurrence of 
these changes in the blood of X-ray and radi- 
um workers is always to be regarded as an 
indication that the protection is insufficient, 
even when the latter appears to be theoreti- 
cally perfect, and that the blood counts can 
always be restored to normal by increasing 
the protection. Great importance is attached 
to the maintenance of a strict discipline in 
X-ray and Radium Departments, in order to 
insure that the rules of personal protection 
shall not be relaxed under any pretext what- 
ever. However good the protection, it is 
urged that all X-ray and radium workers 
be submitted to blood examinations three or 
four times a year, since the blood, being the 
most radiosensitive tissue in the body, can give 
the earliest indication of injury from radiation. 
Walter M. Levitt, M.B., D.M.R.E. 


The Behavior of the Blood Phagocytes in 
Irradiated Guinea Pigs. Ludwig Pincussen. 
Strahlentherapie, 1930, XXXIX, 103. 

The phagocytosis in the blood of guinea 
pigs before and after exposure of the animals 


to a quartz mercury vapor lamp and a Vitalux 
lamp was studied by the author. From the 
ear, 0.1 c.c. of blood was taken, blown into a 
paraffinized test tube containing 0.5 c.c. of a 
solution which was made up by dissolving O.S 
gram NaCl and 0.4 sodium citrate in 100 c.c. 
of water. This was shaken well and then 
hydro-kollag 300 J. D. Riedel-E. de Haen 
added. The latter had been diluted with wa- 
ter twenty times, centrifuged ten minutes at 
2,000 revolutions, and the resulting suspension 
was used for the experiments. Two drops of 
the blood suspension were added to the centri- 
fuged solution, stirred with a glass rod, and 
then placed for one hour in a water bath at 
37 degrees centigrade. After that, microscop- 
ic slides were made and stained with the Pap- 
penheim method. It appeared that the phago- 
cytic action of the leukocytes, measured by the 
percentage of phagocyting cells, was not in- 
creased by ultra-violet nor by visible light. An 
increase could be observed only following a 
rise of the temperature from 37 to about 39j^ 
degrees centigrade. 

Ernst A. Pohle, M.D., Ph.D. 


Fluctuations of the Blood Pressure Fol- 
lowing X-ray Treatment and Their Clini- 
cal Significance. Hans Pausdorf and W. 
Nell. Strahlentherapie, 1930, XXXVIII, 40. 

Fluctuations in the blood pressure observed 
immediately following exposure to roentgen 
rays must be separated from those appearing 
24 or 48 hours later. The blood pressure 
changes immediately after irradiation are ir 
regular, while those manifesting themselves 
from one to two days after the treatment 
show definite cycles. Following an extensive 
treatment they may re-appear even between 
the twenty-fifth to the thirty-fifth day or be- 
tween the fiftieth to the seventieth day. Tie 
lowering of the blood pressure is not due to 
the effect of roentgen rays upon the suprare 
nals but can be explained by a systemic reac 
tion caused by the decay products formed dur 
ing and following the exposure. They pm 
duce an increased irritability of the vasodilat 
ing nerves. The degree of the blood pressure 
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changes may he used as a factor in determin- 
ing the prognosis and tlie projicr interval be- 
tween treatments. 

Ekx.st a. Pom.K, Pli.D. 


Further Studies of the Effect of Radiation 
on Blood Cholesterol in Malignant Disease. 
Walter L. Mattick and Melvin C. Reinhard. 
Jour. Cancer Research, August, 1930, XIV, 
426. 

The authors determined the cholesterol con- 
tent of the blood of twentx'-fivc carcinoma pa- 
tients, who had received high voltage therapy, 
at one-half hour intervals, beginning from 
thirty minutes before treatment to three hours 
afterwards. The Sackett modification of 
Floor’s method for the cholesterol content of 
the whole blood was employed. No charac- 
teristic change in the cholesterol level of the 
whole blood was noted in the three-hour 
period. 

JOH>.' R. Carty, M.D. 


Comparative Studies of Blood Injuries 
Following Roentgen Irradiation with the 
Old Treatment Technic and the Ray-proof 
Metalix Tubes. Walter Fiirst. Strahlen- 
therapie, 1930, XXXVII, 659. 

During the treatment of patients by the 
open tubestand method, a considerable amount 
of indirect radiation reached the body. The 
author has made an attempt to measure this 
undesirable amount of additional radiation by 
comparing the old technic with the modern 
procedure using Metalix tubes. The total ra- 
diation received by the patient with the two 
methods is in the ratio of' seven to five. He 
believes that the systemic effect as well as the 
injuries to the blood are much less if tire pa- 
tient is treated by the modeim method. 

Ernst A. Pohle, M.D., Ph.D. 


BONE (DIAGNOSIS) 

Bone Changes in a Case of Chronic 
Empyema. T. Dale. Acta Radiologica, 
1930, XI, Fasc. 5, No. 63, p. 537. 

The author reports in detail a case display- 
ing the familiar bone changes seen in chronic 


pulmonai'}' diseases, in which the long bones 
revealed periosteal thickening and widening 
of the cortex. After rib resection and drain- 
age the patient recovered from empyema. 
Examination by roentgenograms of the bones 
of the arms, legs, hands, and feet, a year and 
a half later, showed them to be practically 
normal. The author believes that these bone 
changes are due to a combination of toxemia 
and endocrine disturbances. 

Alan L. Hart, M.D. 


Contributions to the Pathologic Osteol- 
ogy: (A) Unilateral Patella Partita; (B) 
Joint Formation in the Body of the First 
Rib. A. Pickhan. Rontgenpraxis, Nov. 1, 
1930, II, 969. 

(A) The fact that the patella partita may 
be found on only one side is not definitely 
knowii. If it is bilateral there is usually no 
difficulty in the differential diagnosis from a 
fracture. Three cases of this congenital 
anomal}'' are described by the author, who 
states that it may be differentiated from frac- 
tures by the smooth edges of the dividing line, 
and by the absence of any callus. 

(B) The formation of a joint in the body 
of the first rib is a veiy rare anomaly. Such a 
case is described and some reproductions are 
shown. 

H. W. Hefice, M.D. 


The Symphysis Pubis in the Roentgen 
Examination of the Sacro-iliac Joint. W. 
Edward Chamberlain. Am. Jour. Roent- 
genol. and Rad. Then, December, 1930, 
XXIV, 621. 

The author demonstrates that the ordinary 
roentgen examination of the sacro-iliac region 
does not demonstrate the presence of sacro- 
iliac relaxations or subluxations. The technic 
used by the author consists of five films — a 
stereoscopic pair in posterior projection, with 
the symphysis pubis and the entire pelvic brim 
in the field; a lateral projection centered at 
the lumbosacral junction, and two. anterior 
projections, the patient standing, one with the 
patient’s entire weight borne on the right leg, 
and the other with his weight on the left leg. 
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These latter films, made with the weight bear- 
ing on one leg only, serve to demonstrate 
radiographically a dift'erence in elevation of 
the pubis, the upward movement of this bone 
serving as the long arm of a kymographic 
recorder to demonstrate an abnormal degree 
of rotatory motion in the sacro-iliac joint, 
hence making possible the diagnosis of "sacro- 
iliac relaxation.” In the author’s series of 
cases, the side of acute back symptoms is 
almost always the same side as that showing 
the high pubis. With this technic, normal in- 
• dividuals were first studied and normal move- 
ments were measured at the s}nmphysis pubis 
in the male and non-pregnant female. The 
article is well illustrated. 

J. E. Habbe, M.D. 


A Contribution to the Etiology of the So- 
called Talalgia. J. Odessky. Rdntgen- 
praxis, Dec. 1, 1930, II, 1092. 

Certain bone changes, which may be dem- 
onstrated by a roentgenologic examination, 
are the cause for the so-called talalgias. These 
changes consist of the formation of a spur on 
the lower surface of the heel and proliferative 
changes of the upper and posterior part of the 
os calcis. This latter process is an osteo- 
periostitis in the region of the insertion of the 
tendon of Achilles Any infection, and not 
s gonorrhea alone, may be the etiological factor. 
It cannot be said definitely at the present time 
whether or not cholera may be considered as 
a causative factor. The pains which accom- 
pan} this are usually due to the inflammation 
of the bursa and the osteoperiostitis on the 
upper and posterior portions of the os calcis. 
Surgical removal of the spur does not always 
relieve the pain. 

H. W. Hefke, M.D. 


bone (THERAPY) 

Fractures of the Os Calcis. Giuseppe Ro- 
tolo. Clinica Chirurgica, 1930, VI, No. 5, p 
483. 

This article, which is a statistical stud^' of 
one hundred cases and a clinical review of 
fifteen cases, is primarily concerned with a 


discussion of the two types of treatment, 
namely, operation and manipulation and im- 
mobilization. Fractures of the os calcis rep- 
resent 1.49 per cent of all fractures and 3.95 
per cent of fractures involving bones of the 
foot. The author is an advocate of the blood- 
less method, for which he shows after-results 
at least not worse than those obtained by oper- 
ative procedures. The patient is allowed to 
walk on the fifth day and physiotherapy is 
started on the fortieth day. Operation is ad- 
vised in the avulsion fractures of the posterior 
tuberosity’^ and arthrodesis in bad sequels. An- 
kylosis occurs spontaneously if the articular 
surfaces of both the os calcis and astragalus 
are involved. 

The os calcis is crossed by four systems of 
trabeculcC. Between the anterior apophysary 
and thalamic, both of rvhich run vertical!}, 
there is a sort of medullary’' cavity’ which con- 
stitutes a weak point in crushing fractures. 
The plantar system is horizontal and the sys- 
tem of Achilles runs in the direction of the 
tendo achillis. 

Fractures of the os calcis are classified by 
Destot and Morel into four types: Fractures 
of the body of first, second, or third degree, 
varydng from a subthalamic fissure to the 
bursting of the whole bone; fractures of the 
greater apophysis ; fractures of the ^ lesser 
apophy’sis, and fractures of the posterior tu^ 
berosity. The great majority’ of fractures ot 
the os calcis result from a crushing mec a 
nism. The lesion starts with a deepening o 
the thalamus where the various systems o 
trabeculse converge to form a solid 'va > 
crushing of the body’ occurs next, followe } 
irradiation of lines of fracture to the posteno^ 
tuberosity’. These fractures may 
with fractures of the inferior third o 
bones of the leg or with the other bones 
the tarsus. 

The X-ray’ examination is made in the 
eral and antero-posterior directions, 
times aty'pical positions are chosen in or er 
direct the central ray parallel to the planes 
fracture. Stereoscopic views are occasiona 
made. It is of interest to note that ten case 
of fractures of the body’ showed enlargemen^ 
of the transverse diameter in the antero pos^ 
terior films. The X-ray examination is espe 
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cinlh' important I)Ccauso it shows (lie position 
of the fra^'incnls and is tlic only guide to the 
proper inaniimiation of the fracture previous 
to immohilization. 

The aullior’s personal method of treatment 
is dcscrihed. The article is well illustrated 
and a good hihliograjjhy is appended. 

\\ Witting, M.D. 


The Effect of Irradiated Ergosterol on the 
Healing of Experimentally Produced Frac- 
tures in Animals. Howard A. Swart. Jour. 
Bone and Joint Surg., April, 1930, XII, 360. 

Leg fractures were studied in forty rahhifs 
and twenty rats, half on a standard diet, and 
half receiving in addition small doses of vios- 
terol. Roentgenograms taken at eight-da}' in- 
tervals, and tissue from animals killed at in- 
tervals of five days failed to show significant 
differences between the treated animals and 
the controls. 

Paul C. Hodges, M.D. 


The Relationship between the Hypophysis 
and the Formation of Callus in Bone: An 
Experimental Study. A. Spinelli and Ferdi- 
nando Talia. Archivio di Radiologia, July- 
October, 1930, VI, 748. 

In a series of experiments carried out on 
dogs with fractured limbs in which the hy- 
pophysis was irradiated, the authors found the 
following: (a J after irradiation of the hy- 
pophysis with stimulating doses (1) precocious 
formation of bony callus, (2) more rapid 
evolution of the callus, and (3) greater osteo- 
blastic formation and greater periosteal re- 
action; (b) after inhibiting doses (1) delayed 
formation of callus, (2) delayed development. 

E. T. Leddy, M.D. 


Recovery from Fracture of the Neck of 
the Femur in a Nonagenarian. Roscoe C. 
Webb. Ann. Surg., December, 1930, XCII, 
1112 . 

Roentgenograms of a ninety-three-year-old 
woman, taken on the day of injury, showing 
an intracapsular fracture of the neck of the 
left femur, with the distal fragment displaced 


upward about one inch and rotated outward, 
and then again four months later, taken in ab- 
duction, showing the fracture to be in perfect 
position, with no absorption of the femoral 
neck, arc unusually convincing. The author 
uscf! the artificial impaction method of Cotton, 
and followed with the Whitman abduction and 
a plaster cast for three months. Besides gen- 
eral nursing care the patient was made to lie 
on her abdomen for one hour, three times 
daily. The fracture was set four days after 
the injury. An excellent portable roentgeno- 
gram was obtained of the fracture while the 
patient was under general anesthesia, and be- 
fore the plaster cast was applied. 

F. B. Mandevilix, M.D. 


BONE DISEASES (DIAGNOSIS) 

Kienbbek’s Disease of the Semilunar 
Bone. N. Porro. Archivio di Radiologia, 
July-October, 1930, VI, 690. 

The author reports and discusses, from a 
clinical and roentgenologic point of view, six 
cases of Kienbock’s disease. 

E. T. Leddy, M.D. 


The Roentgenological Differentiation of 
Benign and Malignant Diseases of the 
Bones. Robert Kienbock. Med. Klinik, Nov. 
7, 1930, XXVI, 1655. 

Between the terms “benign” and “malig- 
nant” are many grades, and the exact dif- 
ferentiation of them is hard to make. Only 
the osteomas (cartilaginous exostoses) are 
absolutely benign; only the blastomas (carci- 
nomas and sarcomas) are absolutely malignant. 
Even in these groups, some are more benign 
than others (metastases of a thyroid carci- 
noma, adenocarcinoma). The chondromas of 
the skeleton should be called “semi-malignant” 
— they might stay benign or might degenerate 
into chondrosarcomas. In this group should 
be named also the lymphosarcomas, myelomas, 
xanthomas, and lipoidomas. Giant-cell tumors 
and the generalized osteitis fibrosa cystica are 
“pseudo-malignant.” They are only bone dys- 
trophies and not real tumors — ^both stay be- 
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nign and do not develop into sarcomas. 
Paget’s disease is somewhat different; in from 
3 to 5 per cent of all cases, a sarcoma devel- 
ops, although the disease per se is benign and 
chronic. Some purely infectious bone diseases 
can be called malignant, as the}' progress 
rapidly and lead to the death of the individual. 
No single clinical symptom which is pathogno- 
monic is known. The roentgen signs also are 
not so definite that one alone proves or dis- 
proves , the benign or malignant character. 
Chondromas, bone cysts, and carcinomatous 
metastases might give ver}' similar pictures. 
The differential diagnosis between sarcomas 
and hematomas, tuberculosis, syphilis, and 
purulent osteomyelitis is sometimes ver}' dif- 
ficult. It is not possible to give an easy guide 
for making a diagnosis and diffei'entiating be- 
nign from malignant lesions. The entire roent- 
genologic picture, sometimes only with the 
help of the clinical findings, leads to a correct 
diagnosis. 

H. W. Hefke, M.D. 


A Case of Generalized Osteitis Deformans 
(Paget), with Secondary Malignant Degen- 
eration. Viggo Genner and Harald Boas. 
Acta Radiologica, 1930, XI, Fasc. 4, No. 62, 
p. 398. 

The authors describe a case of generalized 
osteitis deformans which developed a sarcoma 
of the scapula. The possible etiologies of 
Paget s disease are discussed. The patholog}^ 
and roentgen findings of osteitis deformans 
are described in detail. 

M. J. Geymax, ]\I.D. 


Osteochondritis Dissecans, Considered 
from the X-ray Standpoint. Gosta Jansson. 
Acta Radiologica, 1930, XI, Fasc. 1, No. 59, 
p. 33. 

Perthes’ disease. Osgood-Schlatter’s, Koh- 
lers, Kienbbck’s, etc., have now been col- 
lected under one head as epiphyseal necroses. 

In 1888. Konig announced his theoiy' of 
spontaneous, aseptic necrosis in epiphyses, 
with the separation of necrotic bone as the 
result : he believed that trauma was onlv a 


contributory factor added to an unknown basic 
cause. Other students of this disease held 
that injur}" was the sole etiologic factor. This 
view has not been substantiated by e.\peri- 
mental research. 

In 1922, Lieck identified osteochondritis 
dissecans with the other epiphyseal necroses. 
He believed the underlying cause was of an 
endocrine nature. 

The author upholds Axhausen’s theor}' that 
aseptic necrosis in an epiphysis results from 
an embolus and the consequent infarct. Local- 
ized bone necrosis, produced experimentally 
by an electric current, show's a pathologic pic- 
ture resembling that of osteochondritis dis- 
secans as well as Perthes’ and Kohler’s dis- 
eases. While the infarct is developing and 
before there are any loose fragments of bone 
in the joint, the patient has only mild rheu- 
matic pain; but after the separation of the 
pieces of necrotic bone and cartilage, the pa- 
tient develops the typical symptoms of sudden 
pain and fixation of the joint. Jansson be- 
lieves that the lesions in the epiphyses are anal- 
ogous to the anemic infarcts seen at autopsy 
in various organs. He states that the car- 
tilage is not involved in the necrosis but is 
undermined by the necrotic process in the 
bone itself. Slight trauma may cause the af- 
fected area of bone to be tom off, carrying 
a section of normal cartilage with it. He has 
studied a large number of cases of traumatic 
“joint mice” and has never found them to 
contain normal joint cartilage. He believes 
they probably result from trauma to an ar 
thritic joint, and consist of fractured frs? 
ments of pathologically changed bone. Films 
of the joint in these cases have not shove 


defects in the condyles of the femurs. 

Osteochondritis dissecans usually occurs m 
young adults, although cases are seen in ol er 
persons. It is commoner in men than m 
women, may be bilateral, and is most 
found in the knee and in the medial con } e 
of the femur. As a rule, the patient 
history" of any significant injury' preceding 
onset of symptoms. Roentgenograms are 
most important method of diagnosis. R 
essential that both antero-posterior and 
films of the affected joint be made, 
typical case presents on the films a large 
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small area of bone destruction near the artic- 
ular surface of the medial condyle of the 
femur. Tins defect may appear empty or 
m.ay contain small pieces of bone. It docs 
not protrude beyond the articular surface. 
After the {rap;mcnts have separated and fallen 
into the joint, one can usually see an irregular 
defect in the condyle, as well as tlic free Eone 
fragments in the joint. Small joint mice 
may be connected by a thin strand, with the 
defect in the femur. 

The author reports ten cases of osteochon- 
dritis dissecans in persons ranging from 21 to 
46 years of age. Two of the patients were 
women; eight were men. He gives tlie clin- 
ical historv and operative findings, in addition 
to the X-ray evidence. The roentgenograms 
of the joints are supplemented by films of the 
fragments of bone removed from the joints 
at operation. These "joint mice ' are seen to 
consist of both bone and cartilage ; the bone 
sometimes shows areas of rarefaction and 
bone destruction. In some instances these 
free bodies consisted of cartilage in which 
were embedded small fragments of bone. 
Some of them had been fractured, and a few 
had one surface entirely covered with carti- 
lage. He emphasizes the apparent impossi- 
bility of so much bone destruction occurring 
in the short time that generally elapses be- 
tween the trivial injury, often recalled by the 
patient, and the onset of the symptoms of 
osteochondritis dissecans. It is his belief that 
this strongly destructive character of osteo- 
chondritis dissecans speaks for an embolic 
origin rather than a traumatic one, and he 
concludes that it forms an etiologically dis- 
tinct group of joint diseases. 

A. L. Hart, M.D. 


in detail. Clinically, the knee joints were af- 
fected secondarily. The localization of these 
ab.scesses is usually around the epiphyses, but 
the two cases reported by the author and those 
published by other authors prove that the 
small bones may also be attacked. 

H. W. Hkfke, M.D. 


Two Cases of Unusual Localization of 
a Chronic Bone Abscess (Brodie). A. 
Mariupolsky. Rontgenpraxis, Nov. 1, 1930, 
II, 996. 

The clinical and radiological appearances of 
chronic bone abscesses are well known. Of the 
nine cases observed by the author, two were 
found in the patella. This localization has not 
heretofore been described. The history^ and 
the clinical and surgical findings are described 


Idiopathic Osteopsathyrose. Leon Prus- 
sak and Natan Mesz. Acta Radiologica, 
1930, XI, Fasc. 2, No. 60, p. 175. 

The authors detail the history of the knowl- 
edge of this disease, starting a century^ ago 
J, Lobstein, who was the deserve 

the anatomical bone changes. Not until 1891 
was the blue coloration of the m ^ 

At present the classical picture of this disea 
consists of (1) fragility of bones; (2) 
blue sclera, and (3) disturbances of hearing^ 
The auditory symptoms are 'usually present 
adults, but absent m children. There are 
abortive cases exhibiting only one of the car- 
dinal symptoms. This disease oft^n has a 
heredofamilial distribution, although it may 
skip a generation- and often does not affect 
all the members of a family. It does, how- 
ever, occur sporadically now and then. 

The most prominent symptom is the fragil- 
ity of the bones. The osseous changes, as 
seen on the roentgenogram, are: (1) thinning 
of the cortex; (2) widening of the marrow 
cavity; (3) calcium deficiency; (4) multiple 
fractures. The periosteum and epiphyses are 
not involved. Any bone may be affected, but 
the long bones, especially of the legs, suffer 
most frequently. The fragility of bones may 
reach such a degree that even a vigorous mus- 
cle contraction will produce a fracture. Some 
cases, with over a hundred fractures have 
been ' reported. These fractures commonly 
occur in infancy and early childhood, reach 
their height of incidence during adolescence, 
and are rare after 26 years of age. They 
often cause so little pain that the patient is 
unaware of them and their discovery is first 
made by the X-ray examination. The callus 
which forms is well-developed but so poor in 
calcium that it throws a faint shadow on the 
films of the bones. The healing proceeds 
with moderate rapidity and is often so com- 
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plete that it is difficult to recognize the sites 
of earlier fractures on roentgenograms. ^lost 
of the fractures occur spontaneously rvithout 
serious injuiy-. or even while lying in bed. 
Great deformity' of the limbs may result from 
numerous fractures. 

The blue color of the sclera is thought to 
be due to an unusual transparency of this coat 
of the eye-ball, permitting the choroid pigment 
to show through. The skull shows protuber- 
ances in the forehead, occiput, and temples. 
These cranial deformities plus relaxation of 
the structures in the middle ear, plus otoscle- 
rosis. are considered as the probable cause of 
the disturbances in hearing that develop dur- 
ing adolescence. Other inconstant svmptoms 
are as follows : changes in electrical reactions 
of the muscles, thinning of the hair, trophic 
changes and pigment deposits in the skin, ab- 
normal secondary- sexual characteristics, cor- 
pulence. and hypothyroidism. 

In the differential diagnosis there must be 
considered: iTi osteomalacia: (21 fractures 
in rachitic children : t 3 1 osteogenesis imper- 
fecta.^ The X-ray e.xamination will not dis- 
tinguish between idiopathic osteopsathvrose 
and osteomalacia : clinical data are necessary. 
Rachitic children never show so many frac- 
tures as patients with idiopathic osteopsathy- 
rose: funhermore. the rachitic fracture de- 
velops a strong callus rich in calcium, and the 
cortex in rickets is thickened and the epiphv- 
ses involved in contra-distinction to idiopathic 
osteopsathvrose. Osteogenesis imperfecta 
presents a pathological picture veiy similar to 
that of idiopathic osteopsathyrose. but runs a 
ditterent clinical course. Oiildren affiicted 
u-ith the former disease are often bom with 
iractures or sustain fractures in the first days 
of life, are always veiy delicate, and usually 
le in \er} early childhood: whereas, patients 
with idiopathic osteopsathyrose are well-built 
ph_^^ically and have a good prognosis as to 
liie. V. hile their fractures come on in later 
childhood and reach their peak during ado- 
lescence. Possibly these two diseases repre- 
sent the same entity, occurring in different pe- 
riods of life. 

X'othing definite is known of the pathogene- 
sis ot idiopathic osteopsathyrose. Some stu- 
dents believe it is a developmental defect : 


others that it is of endocrine origin, and still 
others that it is based on chemical changes in 
the composition of the bones. 

The diagnosis is easy in cases presenting 
hvo of the cardinal symptoms, but is likely to 
be veiy difficult when only the bone fragility 
occurs. The authors report three cases as fol- 
lows, two of which were typical, and the third 
showed multiple fractures and a chronic, or- 
ganic disease of the brain : 

(1) This case, a girl of 12 years, exhibited 
multiple fractures, blue sclera, heredofamilial 
tendenc}-. corpulence, and precocious pubert}-. 

( 2 '\ This case, a boy of 2^4 years, showed 
the characteristic personal symptoms, but no 
heredofamilial tendenc 3 -. 

(3) This case, a bor* of 8 years, failed to 
present the heredofamilial traits, but present- 
ed t}-pical bone changes. He had epileptiform 
attacks and pyramidal symptoms, and was an 
imbecile as well. 

The article is illustrated Iw a number oi 
plates showing the physical sfe te of the pa- 
tients. and bone injuries and deformities. 

.Y L. Hjuit. H.D. 


Melorheostosis (Leri) and the General- 
ized Osteitis Condensans or Osteopoikihs 
(Albers-Schbnberg). A. Kahlstorf. Ront- 
genpraxis, August 15, 1930, II, 721. 

A new case of melorheostosis is described 
b\- the author. This rare bone affection i> 3 
disease which attacks the bone of onb one 


extremit}' in a segment-like band of osteo- 
sclerotic bone, and which, contrar}' to other 
bone changes, is not generalized nor present m 
separated foci. It appears that the bon} 
sclerosis begins during the time of bone 
growth in childhood or adolescence. The cl>n 
ical symptoms, which usually appear late, are 
slight compared with the massive bone change- 
In the author's case, the band-like 
suggests a congenital anomaly, nothing definn^ 
being known about the etiolog}' or pathog^^ 
esis. The ten cases of this disease so in^ 
described in the literature are reviewed an 
bibliography is _given. < 

Another rare bone disease is the genera 
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osteitis coiuleiisans (Albers-Sclionherg), also 
called osteopoikilia. The twelve case.s here- 
tofore descrihed in the literature are briefly 
reviewed, and another case is added. Multiple, 
small, dense areas were found scattered 
through the extremities. One has to do ap- 
parently with an anomaly of ossification which 
is clinically of no importance and leads to no 
symptoms. 

H. W. Ili;i-KK, Itl.D. 


BONE TUMORS (DIAGNOSIS) 

A Contribution to Chondromatosis of the 
Joints. Hofmann. Rontgenpraxis, Sept. 15, 
1930, II, 842. 

Chondromatosis of a joint is usually limited 
to one joint alone. In the case reported by 
the author, the knee joint and elbow joint 
were involved. Traumatic influences are not 
responsible for this disease, but it may be 
caused by a development of these tumors from 
embryonal cells. .Differential diagnostic dif- 
ficulties do not often exist. However, arthritic 
changes may be associated with this disease. 

H. W. Hefke, M.D. 


Pathological Fractures in Primary Bone 
Tumors of the Extremities. Bradley L. 
Coley and George S. Sharp. Am. Jour. 
Surg., August, 1930, IX, 251. 

Pathological fracture occurred as a compli- 
cation in 22.7 per cent of a series of 185 pri- 
mary bone tumors of the extremities. This 
occurred in 25.7 per cent of endothelial mye- 
loma, in 25 per cent of giant-cell tumor, and 
in 21.3 per cent of osteogenic sarcoma. 

While it was found that three-fourths of the 
tumors occurred in the lower extremities, path - 
ological fractures are most common in the up- 
per extremities, and the upper end of the 
humerus was the region of greatest susceptibil- 
ity to fracture. Fracture was the initial symp- 
tom in one-fifth of all the cases, but it did not 
occur as an initial symptom in an)^ of the 
endothelial myeloma cases. 

The life expectancy of a patient with osteo- 


genic sarcoma in whom a pathological frac- 
ture lias occurred is shortened 60 per cent. 
All the jiatients with fracture through giant- 
cell tumor arc living, one to eight years. Frac- 
ture was followed by union in 3 of the 7 
cases of endothelial myeloma ; in 7 of the 9 
ca.scs of giant-cell tumor, and in none of the 
26 cases of osteogenic sarcoma. 

Pathological fracture may be postponed, or 
even prevented entirely, by early and con- 
tinuous support. The failure to immobilize 
a limb in which a pathological fracture has 
already occurred may predispose to early dis- 
semination. 

Howard P. Dour, M.D. 


CANCER (DIAGNOSIS) 

The Clinical Manifestations of Primary 
Bronchial Carcinoma. Elmer H. Funk. Jour. 
Am. Med. Assn., Dec. 20, 1930, XCV, 1879. 

This essay is based on an analysis of the 
clinical features presented by sixty-one pa- 
tients with primary carcinoma of the bron- 
chus, in whom the diagnosis was verified 
by histologic examination of tissue removed. 
The predominance among men and the inci- 
dence after the age of 35, particularly from 
35 to 45, are factors of significance in diag- 
nosis. The author quotes Weller that the 
type of carcinoma occurring in the hilum, 
comprising perhaps 90 per cent of all cases, 
is practically always bronchiogenic. The 
clinical features vary greatly, depending on 
the following factors : (1 ) the location of the 

neoplasm and the rapidity of its growth ; 
(2) the degree of bronchial obstruction pro- 
duced; (3) the presence of secondary infec- 
tion and suppuration; (4) the pressure on 
adjacent structures; (5) the occurrence of 
pleural involvement, which is not infrequently 
associated with effusion, and (6) the influ- 
ence of local and general metastasis. The 
relative frequency of the local symptoms was 
as follows : cough, 88 per cent ; expectoration, 
67 per cent ; pain, 72 per cent ; hemoptysis, 45 
per cent; dyspnea, 50 per cent. The general 
symptoms of weakness and loss of weight fol- 
low, as a rule, the occurrence of the local 
symptoms, and were sufficiently evident to be 
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noted as a part of the present illness b}' the 
patient in 80 per cent of the cases. 

In extra-thoracic metastases any organ maj' 
be involved. An early and significant find- 
ing, clinically, is metastasis to the supra- 
clavicular nodes. In most instances extra- 
thoracic metastases were late phenomena. 
Fried and Buckley foimd central nervous- 
system metastases in fifteen of thirty-seven 
patients with bronchiogenic cancer. The 
primarj,' tumor ma}' be overlooked. The 
roentgenologic evidence may be most valuable 
in determining the presence and location of 
the tumor, especial!}' Avhen the hilar mass is 
sufficiently large and not obscured by the 
many secondary- pathologic changes which 
occur in the lung and pleura. Yffien these are 
present the roentgen picture may resemble 
numerous other pulmonar}' lesions. 

Bronchoscopic obsen-ation represents the 
most recent and important advance in thoracic 
diagnosis, and is the only method by which 
an early diagnosis of bronchial newgrowth can 
be made, with reasonable certaint}' in the vast 
majorit}' of patients. Certain conditions 
which cause confusion, but which a complete 
study should exclude in the majority of cases, 
are: tuberculosis; bronchial obstruction from 
other causes ; pulmonaiy- abscess ; syphilis ; 
pneumoconiosis, and pleurisy. Generali}', the 
prognosis is bad. and a fatal outcome occurs 
within a relatively short period of time. 

C. G. Sutherland, M.D. 


Diagnosis and Treatment of Early Cancer 
of the Breast. William L. Hearst. Jour. 
Iowa St. Med. Soc., September, 1930, XX, 
400. 

The early recognition of cancer of the breast 
is veiy important, for not until a reasonably 
accurate diagnosis is made will an operation 
for its removal be permitted, and the earlier 
tlie operation the more hope of cure. At 
present, operation is the only method whereby 
we may hope for a complete cure. The great 
majority of breast tumors are malignant (85 
per cent or more according to ilayo). and a 
fair proportion of the benign ones develop 
malignancy. .'Ml tumors not positively proven 
to be benign should be removed, and the re- 


moval should be hi toto, with all infected and 
enlarged glands in the axillar}' space or any 
other place. After such an operation the 
breast should be radiated thoroughly and for 
a sufficient length of time. In more advanced 
cases the pectoralis major and fascia and 
muscle of the pectoralis minor should be re- 
moved, with the glands in all the spaces and 
supraclavicular area, extending to the chest 
wall. X-ray treatments should then be given 
as soon as possible and continued until all sus- 
picion of recurrence is past. 

W. W. Watkins, l^I.D. 


A Case of Carcinoma of the Thymus, with 
Extensive Metastases, in a New-born Child. 
George V. Bedford. Canadian Med. Assn. 
Jour., August, 1930, XXIII, 197. 

This case presents a number of features 
which are unique, viz., the combination of pn- 
maiy^ carcinoma of the thymus, with metasta- 
ses in the liver, lungs, bones, and skin. Pn- 
mary carcinoma of the th}'mus is rare, and 
metastases in the skin of an infant are exceed- 
ingly rare. 

The child at birth was covered with a gen- 
eralized eruption which was partly pustular 
and partly hemorrhagic. 

X-ray examination four days after birth 
showed enlarged thymus, infiltrated shadows 
in the lungs, spontaneous fracture of four ribs, 
and rarefaction areas in both femora and both 
tibire and fibulae. 

AVassermann reaction rvas negative on t«o 
tests. Sections of tissue examined in the Be 
partment of Dermatolog}'^ and Sy'philolog}' o 
the Mayo Clinic proved to be carcinoma of the 
thymus, with metastases in bones, lungs, 
and skin. 

L. J. Carter. 


The Diagnosis and Treatment of Cancer 
of the Stomach. Penn Riddle. Texas t- 
Jour. Med., September, 1930, XXVI, 348. 

Of the deaths from cancer, 25 per cent are 
due to cancer of the stomach. The outstan 
ing progress in the early diagnosis of cance^ 
of the stomach has been due to the more e.'^ 
tensive use of the X-ray, very little progr^ 
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Iwvini^ been made in the early recognition of 
the disease from tlic interpretation of clinical 
symptoms. Of the patients coming to the 
^fayo Clinic with cancer of the .stomach, one- 
half arc operated upon, and one out of four 
has an operable lesion. Accordiiyg to Bal- 
four, the X-ray' will correctly disclose from 96 
to 98 per cent of organic giistric lesions, and 
three out of four of these arc malignant. The 
problem is to train people to come early in the 
development of gastric symptoms. The treat- 
ment at present is entirely surgical. The X- 
ray is of little value in determining o]Kr<abil- 
ity, and this can be learned only by explora- 
tion. 

W. W. Watkins, M.D. 


Primary Carcinoma of the Ureter. Henry 
J. Lindner, Rigney D’Aunoy, and R. J. 
Mailhes. Med. Jour, and Record, Sept. 17, 
1930, CXXXII, 290. 

A case of primary carcinoma of the ureter 
is reported, being the forty'-eighth case on 
record and the eighth diagnosed before opera- 
tion, with a resume of the salient clinical and 
pathological features of all recorded cases. No 
etiology can be ascribed, concurrent calculus 
being present in only eight cases. Hematuria, 
pain, and renal and ureteral dilatation art- 
most frequently' encountered. Diagnosis is 
difficult, but is greatly facilitated by' a careful 
history', the use of cystoscopy, pyelography, 
and py'eloureterography'. Radical operation is 
the treatment. 

W. W. Watkins, M.D. 


The Diagnosis of Cancer. Francis Carter 
Wood. Jour. Am. Med. Assn., Oct. 18, 1930, 
XCV, 1141. 

While it is perfectly' possible to have the 
lay public absorb a certain amount of informa- 
tion concerning the symptoms of cancer, after 
such absorption has taken place and the de- 
sired reaction has occurred, the profession is 
not in a position, speaking generally, to render 
efficient service to those who apply' for it. 
The medical profession, as a whole, is not yet 
prepared to accurately diagnose the disease 
which it is called on to treat, at a stage which 
permits of effective therapeutic attack, nor are 


all surgeons or radiologists prepared to offer 
the proper therapy. The facts are, at present, 
that at least half of the malignant tumors 
which occur arc so inaccessible as to render an 
early' diagnosis in no sense possible, and, in ad- 
ilifion, even the accessible tumors are so rarely 
diagnosed in the early stages that only about 
20 per cent arc susceptible of operative treat- 
ment, with a probability of cure. A small per- 
centage of the inoperable tumors are avail- 
able for curative radiation therapy'. 

The pathologist is assuming a position of 
imporlancc which he has not held since tumor 
diagnosis began. Pathologic control is impor- 
tant in modifying the present attitude of some 
surgeons, that the breast of any woman over 
35 y'cars of age, containing a few nodules, 
.should be promptly' removed in toto. In the 
vast majority of cases, the diagnosis, whether 
on f rozen or embedded material, rises no 
higher than the intelligence of the pathologist 
and the breadth of his experience. The need 
for better training of pathologists is stressed, 
and interesting suggestions are made as to 
methods of carrying this out. The pathologist 
of the future is to be called on to state the 
degree of malignancy of a tumor, and whether 
or not it is radiosensitive. Malignancy, it 
should be remembered, is a clinical phenom- 
enon — not a morphologic one. The clinician 
and the pathologist must be much better 
trained in the diagnosis of tumors than they 
are at present. 

C. G. Sutherland, M.D. 


Primary Carcinoma of the Lungs and 
Bronchi. E. V. Goltz. Minnesota Med., Sep- 
tember, 1930, XIII, 605. 

The increase in carcinoma of the lung is 
not wholly apparent, but there is evidence to 
show that it is actual. Primaiy carcinoma of 
the lungs may arise from the columnar epithe- 
lium of the bronchi, from the mucous glands 
of the bronchi, or from the squamous epi- 
thelium of the alveoli. The forms arising 
from the bronchial epithelium vary greatly in 
size, color, and consistency; they may remain 
as small local nodules, with wide metastases, 
or may grow extensively into the lung tissue. 
Sooner or later there is obstruction to a bron- 
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chus. The type arising from mucous glands 
is rare and usually limited to the walls and 
submucosa of the bronchi. Those types aris- 
ing from the pulmonary alveolar epithelium 
may be diffuse over a large area, or may be 
multiple and nodular. Primar}’^ carcinoma of 
the lung is prone to metastasize. A careful 
history will usually focus attention on the 
lungs, when physical examination and special 
examinations by bronchoscope, by X-ray alone 
or after lipiodol injection will give conclusive 
evidence. The X-ray examinations should be 
repeated to observe progress. Therapy b}' 
X-ray may relieve pain, but progress of the le- 
sion is rarely ever affected. 

W. W. Watkins, M.D. 


Some Notes on the Diagnosis of Carci- 
noma from the Blood Serum. Howard M. 
Jamieson. Illinois Med. Jour., January, 1931, 
LIX, 40. 

The writer gives a history of the various 
serological tests which have been used in an at- 
tempt to make an early diagnosis from blood 
serum. He has found a modified Botelho test 
most satisfactory. 

The reagents used and the technic are as 
follows ; 


Reagent Xo. 1 : 


Formalin 

1 c.c. 

Sodium citrate 

0.25 gram 

Citric acid 

4.74 grams 

Pure iodine crystals 

1 gram 

Distilled water to 

100 c.c. 

Reagent Xo. 2 : 


Pure iodine crystals 

1 gram 

Potassium iodide 

2 grams 

Distilled water to 

210c.c. 


The test is carried out by adding 0.25 c.c. 
of serum to be tested to a small test tube con- 
taining 2.0 c.c. of Reagent No. 1. Mix thor- 
oughly without foam and add 0.7 c.c. of Re- 
agent Xo. 2 slowly from a pipette. A floccu- 
lent precipitate forms which, in most cases, 
dissolves on thorough mixing (in all cases in 
which a normal or non-cancerous serum is be- 
ing tested). A further 0.2 c.c. of Reagent Xo. 
2 is added, forming a further precipitate 


which persists after mixing, if the reaction is' 
positive. 

Reactions are graded as follows : 

Heavy precipitate after 

0.7 c.c. 

4 plus 

Light precipitate after 

0.7 c.c. 

3 plus 

Heav}' precipitate after 

0.9 c.c. 

2 plus 

Light precipitate after 

Xo precipitate negative. 

0.9 C.C. 

1 plus 


All 1 plus reactions should be considered as 
doubtful, and should be repeated, with a new 
specimen of blood, if possible. The author 
believes a positive Botelho test, with an in- 
creased antitryptic index, especiall}' if this be 
3.0 or over, sufficient to warrant a diagnosis 
of cancer in an}' suspicious case. 

He arrives at the following conclusions: 

1. The most important thing in connection 
with cancer is an early diagnosis. 

2. Of the several available tests, the most 
promising are the Botelho reaction and the 
antitrypsin index estimation used together. 

3. Too much confidence should not be 
placed on either test used alone. 

4. The Botelho test may be doubtful, but 
never really negative, in cases of cancer which 
have been treated with radium, while treat- 
ment by the X-ray does not seem to affect the 
reaction. 

5. The reaction may be doubtful, but never 
real!}- positive, in cases of syphilis treated with 
arsphenamine, but not in other methods of 
treatment. It may, however, be definitely posi- 
tive in cases of degenerating gummas. 

C. H. DeWitt, M-D. 


CANCER (THERAPY) 

The Present Status of the Treatment of 
Carcinoma of the Cervix Uteri. Erwin 
Zweifel. Am. Jour. Obst. and Gynec., No 
vember, 1930, XX, 595. 

The author comprehensive!}" reviews the 
works and recommendations of various author 
ities on this subject, in both the fields of g}n£ 
colog}- and radiology. The difficulty in np 
praising and comparing the relative cures o 
tained by the different methods, is cited, 
difficulty is due to the personal equation en 
tering into the grouping of the cases, 
solute cures are comparable, and he states 
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the results in the best pvililislied statistics on 
treatment by irradiation are aI)oul the same as 
the results in tlie best jniblished statistics for 
surgery. 

The advantages enjoyed by irradiatirm are 
the absence of fear in the patient, resulting in 
earlier treatment : the low immediate mortal- 
ity; its value in both operable and inoperable 
cases; the constant advancement and im- 
provement in technic, while surgery has 
reached a status quo. The disadvantages of ir- 
radiation arc the complications which may re- 
sult even with the most careful technic just as 
in surgery, or inadecpiacy of the treatment. 
Proficiency in radiation therapy is more diffi- 
cult to achieve than proficiency in surgery. 

The treatments available are surgery, irra- 
diation, or a combination of the two. Radia- 
tion therapy should always have a definite 
place in the plan of treatment for uterine car- 
cinoma. The value of irradiation is conclu- 
sively demonstrated in the statistical reports 
of various authorities, in which theircures were 
doubled by routine post-operative irradiation 
over their cures by surgery alone, which in- 
clude reports by Kroenig and Gauss, Warne- 
kros, Zacherl and Lundwahl, Adler, Breit- 
schneider, Giesecke, Lehotskj'-Semmelweiss, 
and many others. The value of routine post- 
operative irradiation in carcinoma of other 
structures, as the ovary, breast, etc., has been 
conclusive!)' demonstrated by Seitz and Wintz, 
Eymer, v. Franque, v. Jaschke, Strassmann, 
Schaefer, Breitschneider. Flatau, Aubert, E. 
Zweifel, Meyer, Buchholz, and others. 
Stoeckel combines pre-operative radium 
therap}', radical surgeiy, and post-operative 
roentgen therapy. 

The author, a gynecologist, concludes that 
surgery and post-operative irradiation com- 
bined, give better results than surgery alone. 
The relative value of surgery and radium is 
not determined. 

The discussions by Ward, Brettauer, v. 
Mikulicz, Healy, Stone, McGlinn, Taussig, 
Farrar, and Zweifel are well worth reading. 

Jacob H. Vastine, M.D. 


A Clinical Evaluation of Radium and 
Roentgen Therapy in Advanced Cancer, 


with Various Combinations of Wave 
Lengths. Bernard P, Widmann and J. L. 
Wcatherwax. Am. Jour. Roentgenol, and 
Rad. Then, November, 1930, XXIV, 540. 

The authors are of the opinion that the 
pn)gress of radium and roentgen therapy must 
depend upon the development of physical prin- 
ciples and technics which permit the delivery 
of greater quantities of radiation to the tumor 
areas. Clinical experience indicates that cer- 
tain cancers are radiosensitive and radioresis- 
tant. Idighly cellular cancers are extremely 
malignant and also highly radiosensitive. The 
authors maintain that the “skin erythema 
dose” .should be standardized. They have 
found 800 r to be a safe erythema dose, from 
an experience of 15,000 doses of roentgen 
rays. Clinical results point to a selective ac- 
tion of gamma radium rays (with filtration 
equivalent of 2 millimeters of platinum). 
Combinations of different short wave lengths 
of roentgen rays, in conjunction with gamma 
radium packs to the same skin area, will in- 
crease the skin tolerance for radiations 30 or 
40 per cent. Clinical impressions justify the 
inference of improved end-results in advanced 
cancer by the systematic application of com- 
bined short wave length radium and roentgen 
rays. 

J. E. Habbe, M.D. 


Modern Methods in the Treatment of 
Carcinoma. Fraser B. Gurd. Canadian Med. 
Assn. Jour., December, 1930, XXIII, 784. 

This paper is based on observations made 
during a somewhat prolonged trip to several 
of the more important British and European 
clinics. 

Despite the fact that the injection into the 
body of certain colloidal substances, more es- 
pecially lead and selenium, have been followed 
in a small number of cases by good results, 
the usefulness of such a procedure has been 
very problematical. During recent years there 
have been added to surgery, as means of com- 
bating cancer, three new methods, electro- 
coagulation, X-rays, and radium. Electrocoag- 
ulation has the advantage, as compared with 
the scalpel, of not running the risk of spread- 
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ing cancer cells, and so has gained for itself 
a definite place in the attack on carcinoma. 

The use of radium in the treatment of can- 
cer has opened up an entirely new field. Spe- 
cial attention has been attracted to the subject 
since the publication of the work of Profes- 
sor Forssell, of Stockholm. The Stockholm 
method of treatment of carcinoma, by means 
of radium and X-rays, differs from that prac- 
tised in Paris and Brussels, and that used for 
the most part in London, in that larger doses 
of radium are employed for shorter periods. 

In the treatment of skin cancers at Stock- 
holm, the radium plaque is used for rodent 
ulcers. For other skin cancers, intubation is 
used. In the treatment of carcinoma of the 
lower lip, for instance, of the size of a ten-cent 
piece, five or six tubes, 1.5 cm. in length and 
containing 10 mg. of radium each, with a 
platinum-gold filtration equal to 1.0 mm. of 
lead, are inserted about and beneath the tumor. 
These are removed in from two and a half to 
four hours. 

The Stockholm clinic is very enthusiastic 
about the use of the radium bomb or “telecurie 
therap)’’,” as it is called in Paris and Brussels. 
They have two bombs, one containing from 
one to two grams of radium, and the other 
five grams. Radon is not used in Stockholm, 
chiefly, it would appear, because they believe 
it is dangerous for the technicians preparing 
the seeds or tubes. 

Roentgen-ray therapy is extensively used, as 
is electrocoagulation, the latter especially in 
the case of mouth tumors and in carcinoma of 
the vulva. A common routine in the mouth 
tumors is, first, the X-ray, then electrocoagula- 
tion, and, at the same sitting, the insertion of 
radium tubes. 

At Stockholm, in contrast with London, 
radium is not employed in carcinoma of the 
breast, except in cases of local or glandular 
recurrences. The routine treatment is one or 
two pre-operative courses of X-radiation, em- 
ploying five ports of entry. The total dose 
over each port during each course is one or 
one and three-quarters of an erythema dose. 
Operation is undertaken six weeks after the 
last pre-operative radiation. Following oper- 
ation, one, two, three, or sometimes four post- 


operative radiations are carried out at' inter- 
vals of from three to six months. 

Buccal tumors are treated in Stockholm by 
means of electrocoagulation. In the anterior 
two-thirds of the tongue, the tissues imme- 
diately about the coagulated area are intubated 
with radium tubes. 

They do not use radium in carcinoma of the 
rectum. 

The most striking thing about the Stock- 
holm clinic is the thorough organization for 
the protection of the operators as well as in 
the “follow-up” of the treatments. In Paris, 
the author found the work with radium much 
less organized for observation than that in 
either Stockholm or London, and, inasmuch 
as the work in London is largely based on 
that done in Paris, he believes it is better for 
the visitor to spend more time in London than 
in Paris. In London the treatment of carci- 
noma of the breast is carried out extensively 
by means of radium implantation. The work 
of Dr. Geoffrey Keynes, at St. Bartholomew's 
Hospital, and that of Dr. Stanford Cade, at 
Westminster Hospital, are specially men- 
tioned. Dr. Cade has added to the method 
of implantation, that of distance radiation by 
means of radium in Columbia paste shields 
applied to the front and back of the chest. 
Cade, however, does not support the use of 
radium to the exclusion of surgery in the early 
cases. In London, they are not as enthusiastic 
about the use of the radium bomb as they are 
in Stockholm. The author does not believe the 
London technic in the use of the bomb is as 
good as that of Stockholm. At St. Bartholo- 
mew’s Hospital both radium needles and radon 
seeds are used, but the physicians there believe 
the use of the needles is the better procedure. 

In the treatment of carcinoma of the mouth, 
including the tongue, buccal mucosa, pharynx, 
and the palate. Cade depends entirely upon the 
use of radium and does not employ coagula 
tion. In the treatment of the glandular areas, 
he uses block dissection of one or both sides 
of the neck, and follows with a radium collar 
after the wound is healed. 

In the treatment of cancer of the rectum, 
Cade believes that ultimately^ a radium technic 
will be evolved which will be superior, but a 
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the present time surgery should he employed 
in the operable cases. 

].. J. Caktkk, M.D. 


Cancer of the Breast. Albert Soiland. 
Jour. Cancer Research, March, 1930, XIV, 
128. 

The writer is convinced that treatment of 
breast carcinoma in all stages would he effec- 
tive if early radiation were instituted, regard- 
less of whether or not surgery is undertaken. 
Post-operative radiation has probably added 10 
per cent to the so-called clinical or five-year 
cure of all breast cases operated on. The author 
questions the value of several recent statistical 
reports showing five-year results in breast 
cancer obtained by surgery oidy, radiation 
alone, and by the combination of the two 
means. He feels that these reports arc not 
fair to radiolog}', because the radiation ther- 
apy was not administered in manv instances by 
those competent to do so in a scientific man- 
ner, and with adequate equipment. He feels 
that in the absence of any other apparent cura- 
tive agent, radiation promises to become the 
active treatment factor in cancer of the breast, 
with surgery as an ally for general reconstruc- 
tive work. 

John R. Carty, M.D. 


The Treatment of Carcinoma of the 
Tongue. Milton Friedman. Med. Jour, and 
Record, Sept. 17, 1930, CXXXII, 284. 

In planning the treatment of a case of car- 
cinoma of the tongue, the therapist must first 
decide which objective to aim at: cure or pal- 
liation. Radiation is dangerous and either 
kills or cures, and only experience can teach 
one to differentiate between hopeless and fa- 
vorable cases. In the preliminary treatment, 
external radiation by high voltage X-rays is 
directed to both sides of the neck, which 
should total four 25 per cent erythema doses 
to each side of the neck. If the tumor re- 
sponds at all to this, the dose should be re- 
peated before going on to local treatment. In- 
terstitial radiation with radium needles is the 
best for local treatment. The author advo- 
cates platinum needles 27 and 35 mm. in 
length, each with 2 mg. of radium. These 


should be inserted around the periphery of the 
lc.sion. b'ach needle should remain in place 
100 hours, so that 200 milligram-hours may be 
delivered to each cylindrical area 1 cm. in cir- 
cumference. The glands draining the tongue 
area .should be thoroughly removed by surgi- 
cal excision. If a persistent, painful radium 
scar or ulcer results, it should be excised with 
the endotherm knife. 

W; W. Watkins, M.D. 


Diet of Carcinoma Patients. W. Caspari. 
Strahlentherapie, 1930, XXXVII, 719. 

The author discusses briefly the present 
status of our knowdedge concerning the influ- 
ence of diet on carcinoma in man. From a 
study of the literature, it appears that the diet 
must not be too rich. It should not be 
limited, however, so much that there is danger 
of under-nourishment. A few carbohydrates, 
fresh vegetables, and sugar are recommended ; 
a certain amount of bread and some potatoes 
are permissible. Albumin and fat can be given 
freel}'. The desirable administration of Vita- 
min A is best carried out by feeding cod liver 
oil. Uncooked food is contra-indicated ; large 
amounts of eggs and milk should be avoided; 
no liver or tomatoes should be given. Salt 
may be used according to the habits of the 
patient. This type of diet is meant for 
patients after operation or irradiation. Plenty 
of fluid should be taken first and then grad- 
ually reduced. A regular function of the 
bowels is very important. 

Ernst A. Pohle, M.D., Ph.D. 


The Radium Treatment of Cancer of the 
Tongue (Symposium). Stanford Cade. 
Canadian Med. Assn. Jour., December, 1930 
XXm, 771. 

This symposium was contributed, at the 
meeting of the British Medical Association in 
Winnipeg, by Stanford Cade, of London; 
Douglas Quick, of New York, and G. E. Bir- 
kett, of Manchester. In many respects there 
was a remarkably close agreement among 
these three workers, and as a result there 
emerged a fairly authoritative declaration on 
the radium treatment of buccal carcinoma. 

For treatment of the primary growth all were 
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agreed on the advantages of radiation over 
surgery, but whereas Cade and Birkett favored 
radium needles, Quick preferred radon seeds. 
In the opinion of the first two authorities it 
was difficult, with seeds, to obtain a uniform 
intensity of radiation, not only because the 
intensity of radiation rapidly diminished 
within a period of four days, but also because 
the small seeds could not be so accurately 
placed as the larger needles. 

For the treatment of operable metastases of 
the neck, all the speakers favored free sur- 
gical excision. When there were large in- 
operable metastases the glands should be ac- 
tively treated by radium needles in large doses, 
and the balance of opinion favored open oper- 
ation as the method by which this should be 
carried out. For early cases in which no 
palpable metastases could be found there was 
sharp divergence of opinion as to the method 
of treatment to be employed. Birkett advo- 
cated a waiting policy, provided the patient 
reported for examination once a month. Cade 
and Quick, on the other hand, believed that 
the neck should never go untreated. Cade ad- 
vocated treatment by needling, using the closed 
method, or external treatment by means of the 
radium collar. Quick employed heavily filtered 
high voltage X-radiation, and more recently 
a 4-gram radium element pack. Speaking of 
the radium bomb at the Westminster Hospital, 
Cade felt that it was not an economical method 
of using radium Quick stressed the impor- 
tance of cleaning the mouth before treatment 
was begun. The general impression given out 
was that radium was superior to surgery 
alone. 

L. J. Carter, M.D. 


Carcinoma of the Cervix Uteri. Cornelius 
Oliver Bailey. Texas St. Jour. Med., Sep- 
tember, 1930, XXVI, 351, 

Since 30 per cent of cancer in the female 
involves the uterus, and 90 per cent of uterine 
cancer originates in the cervix, the considera- 
tion of this lesion is of great importance. The 
earliest stages of the disease appear as ( 1 ) a 
hard nodule in the substance of the cervical lip, 
(2) papillary outgrowths from the lip or the 
canal, or (3) excavation or cauliflower growth. 


Cervical cancer involves the pelvic nodes in 
less than one-third of the cases. The treat- 
ment of cancer is both educational and tech- 
nical. From the technical standpoint, there 
is a two-fold problem; (1) eradication of 
the local lesion and maintenance of body re- 
sistance at the highest point of efficiency; 
(2) the study of the general condition of the 
patient in order that the natural body resist- 
ance to cancer may be kept at the highest point 
of efficiency. The treatment and prognosis are 
largely dependent on intelligent study of the 
biopsy specimen, and no line of treatment is 
justified until a pathological report is avail- 
able. The method of treatment advocated is 
usually from four to six thousand milligram- 
hours of heavily filtered radium to the cervix 
and broad ligament regions. This is supple- 
mented with medium wave roentgen-ray 
therapy in massive doses over the pelvis by 
“cross-fire” distribution. After this a ‘ fol- 
low-up” system is essential to the pi'oper ban- . 
dling of the cases. 

W. W. Watkixs, M.D. 


Factors Influencing the Treatment of 
Rectal Cancer. George E. Binkley. Jour- 
Am. Med. Assn., Dec. 27, 1930, XCV, 1971. 

The treatment of rectal cancer is a peiplex- 
ing but interesting problem, on account of the 
variable factors associated with this disease 
at the time a definite diagnosis is determine . 
Early'^ recognition of rectal cancer, while t e 
tumor is small and the disease is localize , 


offers many'^ advantages to successful treat 
ment. The two methods of treatment tia 
have proved of greatest value in this disease 
are radiation therapy and surgery. In a m's 


cellaneous group the best results are 
by varying the dosage and technic in 


obtained 

accord- 


ance 


with the clinical and pathological f^® 
tures of the given case. 

The two forms of radiation therapy 1 
have proved of greatest value in deep-seate 
tumors are external applications of ra m ^ 
and roentgen rays, and interstitial apphcatmn^ 
of radon, filtered by 3 mm. of gold, 
surgical procedures that offer the 
possibilities are the abdomino-perineal an ^ 
perineal ty^pes of operation, while 
affords a certain degree of palliation m 
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inoperalilc j;roup. It appi'afs more appro- 
priate now to classify cases as favorable and 
unfavorable. I'avorable jiatients are those 
prescntiii},'' strong' possibilities of being ren- 
dered free from disease by surgery, radiation 
therapy, or the combined use of radium and 
surgery. Unfavorable ])atients are those 
suited only for palliative mca.sures. The 
physical condition of the patient should 
receive primary consideration, ns the severity 
of the treatment .should not e.xcced his endur- 
ance. Moreover, the degree of palliation in 
the unfavorable group frequently dci)ends 
upon the [diysical condition. The anatomic 
location and the accessibility of the cancer 
within the rectum may greatly influence the 
selection of treatment. Through recognition 
of the type of malignancy before treatment 
is undertaken, manj' patients with incurable, 
highly malignant cancers will be saved the 
unnecessarv annoyance of radical procedures. 
On the other hand, patients with tumors of 
the lowest degrees of malignancy will be ren- 
dered free from disease or provided with the 
highest degree of palliation. The grade of 
malignancy suggests a solution of the problem 
in determining the most appropriate type of 
operation. A moderate sized, low-grade 
rectal cancer, in which the disease appears to 
be more or less localized, may be completely 
eradicated bj' surgical dissection, while a simi- 
lar surgical procedure in the case of a tumor 
of the highest grade of malignancy, but simi- 
lar in size and fixation, is moi’e likelj” to be 
detrimental than beneficial. Highly malig- 
nant tumors are cellular and usually radio- 
sensitive and require a comparatively small 
dosage. Overdose in this type tends to pro- 
duce necrosis and sloughing. In certain in- 
stances the employment of interstitial irradia- 
tion is contra-indicated. Tumors of low- 
grade malignancy lend themselves well to in- 
terstitial irradiation, although they require for 
devitalization a comparatively large dosage of 
gold seeds. Cancers occurring in patients be- 
low the age of 30 are usually highly malig- 
nant. 

A long history of mild subjective and ob- 
jective symptoms, associated with a compara- 
tively small tumor, without deep infiltration, 
suggests a low malignancy, while a sudden 


onset of severe .symptoms, accompanied by a 
comparatively extensive mass, indicates a 
more highly active process. The most ade- 
quafe determination is by the combined appli- 
cation of the clinical and histologic studies. 

ClIAKLKS G. SuTHKRLAND, M.D. 


Cancer of the Esophagus: Analysis of 
Eighty-two Cases. E. P. McCullagh. Med. 
Jour, and Record, Sept. 17, 1930, CXXXII, 
288. 

This stud}'- includes 82 cases seen at the 
Cleveland Clinic for the period from 1921 to 
1928. Of these, 77 per cent were men, the 
average age being 59 years. No patient recov- 
ered, the average duration of life in men being 
9.9 months and in women 12.5 months. Fifty- 
seven patients received some sort of treatment. 

In 92 per cent of 74 cases in which an X-ray 
examination was made, a positive diagnosis 
of cancer of the esophagus was made. In 9 
cases the examination failed to show the le- 
sion on the first examination ; in 2, a second 
examination identified it. One case, positive 
on X-ray examination, was negative to esoph- 
agoscopy, but was found to be positive three 
months later. Cardiospasm was diagnosed by 
esophagoscopy in one case, while the X-ray re- 
vealed a definite growth one month later. 
Fift 3 '-seven patients received some sort of 
treatment ; X-ra}' was emplo 3 "ed in 14 cases, 
radium in 16, gastrostomy in 17, dilatation in 
7, and esophagectomy in 3. 

Surgical removal of cancer of the esophagus 
is a formidable procedure and hardl 3 ' justified. 
The best treatment is the application of ra- 
dium through an esophagoscope, and this does 
little good. A few cases have been reported 
as benefited by the X-ra 3 \ 

W. W. Watkins, M.D. 


Present Methods of Radiation Treatment 
of Carcinoma and Their Results. III. — ^The 
Saturation Method of Pfahler and Kingery. 
Hans Holfelder. Strahlentherapie, 1930, 
XXXVII, 696. 

The principles of the saturation methods as 
advocated b 3 ’' Kingery and Pfahler are briefly 
discussed. One of the author’s assistants 
studied the skin reactions following exposure 
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to roentgen rays by using different intervals. 
The preliminar}'- results are given and illus- 
trated by two photographs of the irradiated 
skin. 

Ernst A. Pohle, M.D., Ph.D. 


The Treatment of Carcinoma of the Body 
of the Uterus. William Neill, Jr. Am. Jour. 
Roentgenol, and Rad. Ther., October, 1930, 
XXIV, 412. 

Adenocarcinoma of the body of the uterus 
is rarer than cervical cancer, grows more slow- 
1 \% and tends to remain restricted to its pri- 
marj" corporal origin. Metastases to distant or 
neighboring structures, however, are more 
common than in the cerrdcal group. In this 
paper the author emphasizes his treatment of 
this disease with radium, reporting results and 
the percentage of five-year cures. Taking all 
groups treated at the clinic prior to five 3 "ears 
ago, there were 109 patients ; 76 have died, 
counting 6 patients lost sight of as dead, and 
33 are living, making a total five-year-cure 
rate of 33 per cent. The author does not at- 
tempt a prognosis from the standpoint of his- 
tological grading. He concludes that, as with 
cancer elsewhere, the greatest hope for cure 
lies in an early diagnosis. In operable carci- 
noma of the body of the uterus, radium offers 
a method of treatment comparable to surgerjy 
as it obviates the priraaiy^ mortality and can 
be used safely in those cases presenting bad 
surgical risks — it offers the possibility of a 
cure or definite palliation to a number of in- 
operable and recurrent cases. When there is 
any doubt as to the extent of the disease, oper- 
ation alone or operation combined with radium 
therapy is the treatment of choice. 

J. E. Habbe, M.D. 


The Principles of and Some Results in the 
Radium Treatment of Buccal Carcinoma. G. 
E. Birkett. Canadian Med. Assn. Jour., De- 
cember, 1930, XXIII, 780. 

This paper is the final contribution toward 
the sranposium on radium therap}' in cancer 
of the tongue, abstracted on page 587. 

Radium has improved out of all recogni- 
tion the outlook in buccal carcinoma. All 
squamous epitheliomas of the mouth and 


tongue are radiosensitive, some more so than 
others, and there is now unanimity of opinion 
that prolonged irradiation with gamma rays 
of low intensity ^fields the best results. The 
problem, then, should be mainly one of the 
insertion or application of the radium. The 
author is unhesitatingly in favor of using 
radium needles in preference to seeds. 

Metastasis to the cervical glands, rvhich al- 
wa 3 's occurs by embolism, cannot be ade- 
quateh' treated either by external radiation or 
b 3 ' blind insertion of needles through the skin. 
The author’s practice is to reflect flaps, as in 
a block dissection of the neck, divide the 
stemomastoid, and insert needles in the an- 
terior and posterior triangles about 2 cm. 
apart. These are left in position about eight 
da3-s. 

The results of treatment in the author’s 
series of cases is as follows: 38.7 per cent 
3 - 3 'ear “apparent cures’’ ; 47.3 per cent 2 -year, 
and 60 per cent 1 - 3 ’ear, for the primary site. 
When the primar 3 ’- and secondar 3 ’- sites are 
considered, the percentages are 27.5, 36, and 
45, respectivel 3 '. Improvement in results will 
depend on several factors: the two most im- 
portant are earlier diagnosis and concentra- 
tion of radium treatment at larger centers. 

L. J. Carter, M.D. 


Malignancy of the Body of the Uterus. 
O. L. Norsworthy. Texas State Jour. Med., 
October, 1930, XXVI, 440. 

In a series of 264 cases of cancer of the 
uterus examined from 1921 to 1928, 42 were 
corpus cases, two of which were sarcoma, two 
were chorio-epithelioma, the others being the 
usual adenocarcinoma. Of these, 27 were 
treated with radium alone, and 15 with radium 
and h 3 -sterectom 3 \ Of the 27 patients treate 
with radium, 11 are living and well five 3 'ears 
after treatment; of the 15 treated hy 
dium and h 3 "sterecto_m 3 ’’, five are living an 
well at the end of five 3 'ears. While 42 is not 
a large enough series from which to draw con 
elusions, the number suggests that irradiation 
ma 3 ' become the treatment of choice for ma 
nanc 3 ' of the bod 3 -, just as it has in malignanc) 
of the ceiwix. 

W. W. Watkins, hl-D. 
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Treatment of Intra-oml Cancer, with Spe- 
cial Reference to Radium Therapy. Douglas 
Quick. New York St. Jour. Med., Sept. 15, 
1930, XXX. 1094. 

Practically all our cxiiencncc with radium 
has I)mi gained during the past fifteen years, 
and a certain number of failures during this 
period must be charged up to the accumula- 
tion of experience. Surface ajiplications were 
first used, but were discontinued as far back 
as 1917, with only three cases in which com- 
plete and permanent regression of tlic disease 
was obtained. From 1917 to 1925 results im- 
proved through the use of unfiltcred emana- 
tion seeds. In 1925, these were replaced by 
the gold emanation tubes which filter all the 
softer rays, lessening the local rc.action, pain, 
and necrosis. 

The treatment of intra-oral cancer is a sur- 
gical problem and must be approached as 
such. The radium irradiation is the backbone 
of treatment of intra-oral cancer. Radium 
must be accurately placed and with accurate 
dosage, and other associated measures must be 
used. X-radiation is a nccessaiy complement 
in all cases of intra-oral cancer, unless large 
amounts of radium are available for distance 
radiation. Operative surgery is frequently 
necessarj' in the mouth for drainage, for ac- 
cess to growth, and for dealing with disease in 
bone; also in the neck in early, definite in- 
volvement of adult epidermoid carcinoma. 
Four hundred and seventy-three cases of can- 
cer of the tongue are reported upon, of which 
22.4 per cent were clinically free from disease 
for from five to ten years after treatment. 

W. W. Watkins, M.D. 


Uranium-thorium Colloid in the Treat- 
ment of Carcinoma. George T. Pack and 
Fred W. Stewart. Jour. Cancer Research, 
March, 1930, XIV, 152. 

The authors administered a mixed uranium- 
thorium colloid intravenously to eight patients 
with advanced carcinoma, according to the 
method of Hocking. There was evidence of 
temporary benefit in one case. In the other 
seven cases there were no signs of improve- 
ment of any sort. In two patients, there \vas 


evidence of kidney damage, although no 
autop.s}' confirmation was obtained. Autopsy 
was done upon two cases. The Kupffer cells 
of the liver showed the usual type of liver pic- 
ture seen with many colloid metals. The 
spleen showed phagocytic material in the re- 
liculo-endothelial apparatus. Desiccated liver 
and spleen were found to be radio-active, but 
(he tumor tissue from the same cases showed 
no evidence of radio-activity. 

John R. Carty, M.D. 


Radium Treatment of Cancer of the 
Tongue. Stanford Cade. Canadian Med. 
Assn. Jour., December, 1930, XXIII, 771. 

Tins jiapcr is a contribution toward the 
symposium on radium therapy in cancer of 
the tongue, abstracted on page 587, 

In the last few years this form of therapy 
has made rapid strides, following the results 
obtained by Regaud, who introduced the 
method of needling, now in most general use. 
In the series of cases under reviewq all were 
treated except those with a life-expectancy of 
only a few weeks. No attempt is made to 
separate the operable from the inoperable 
group. 

All the cases were treated by implantation 
of radium needles into and around the tumor, 
seeds being used exceptionally when local con- 
ditions demanded them. The needles used con- 
tained 0.6 mg. and 1.3 mg. of radium, and 
were fully screened by 0.5 mm. and 0.6 mm. 
of platinum, respectively. The period of treat- 
ment was seven days. The amount of radium 
used depended on the extent of the disease. 
Treatment of the primary lesion was nearly 
always followed by treatment of the lymphatic 
area in the neck, either by needling through 
the closed method or by use of a radium 
collar. 

The cases treated cover a period of five 
years, from April, 1925, to April, 1930. The 
total number was 253, distributed as follows: 
tongue, 169 ; cheek, 23 ; tonsil, 12 ; palate, 28 ; 
lip, 21. 

Disappearance of the primary lesion was 
obtained in 126 cases, that is, 74 per cent. 
The number of local recurrences, as distin- 
guished from primary failures, was 43, that 
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is, 25 per cent. In many of these latter the 
lesion was completely eradicated by subse- 
quent treatment. The percentage of cases re- 
quiring a second treatment was definitely 
greater among those treated by radon seeds 
than among those treated by needles. 

The main conclusions reached are .' ( 1 ) the 
superiority of needles, and (2) the necessity 
of treating all cases over the cervical gland 
area. Here needling by either the closed or 
open method is .preferred to surface applica- 
tion. 

L. J. Carter, M.D. 


Radium and Surgery in Cancer of the 
Tongue. Douglas Quick. Canadian Med. 
Assn. Jour., December, 1930, XXIII, 774. 

This paper is another contribution to the 
symposium on radium therapy in cancer of 
the tongue, abstracted on page 587. 

• Two points are emphasized: (1) that the 
combined use of radiation and operative sur- 
gery offers several advantages in the treat- 
ment of epidermoid carcinoma in general, and 
(2) the treatment of epidermoid carcinoma is 
steadily approaching a more reasonable, ac- 
curate, and efficient basis. 

Histologic study of the relative degrees of 
cell differentiation or potential malignancy of 
tumor processes has been most enlightening 
from the therapeutic standpoint. It shows 
ver}' clearl)" the reason for surgical failure in 
many instances, and at the same time explains 
some of the most spectacular reactions to 
radiation. The undifferentiated growth, highly 
malignant, prone to early and widespread dis- 
semination through -both lymphatics and blood 
stieam, presents obviously a poor surgical risk. 
On the other hand, it is highly radiosensitive. 
The full}’ differentiated tumor process is more 
oiderl}' in its development. Metastasis occui's, 
as a I ule, later in the disease, and even then 
tends to remain within a limited area. In 
such cases it is but reasonable to expect rel- 
atively lietter results from operative meas- 
uies. The more adult the growth the more 
radioresistant it becomes. The reaction to 
radiation is not nearly so spectacular, and yet, 
if the process.be controlled by this means, the 


assurance of permanency of the result is much 
greater. 

Martin and Quimby have shown that adult 
epidermoid carcinoma requires from seven to 
ten erythema doses throughout the tumor- 
beai’ing area to produce complete and per- 
manent control of the growth. The anaplastic 
growths, on the other hand, respond complete- 
ly to a dosage range of from three to six skin 
erythemas, depending on the relative degree 
of differentiation. 

As three skin erythema doses is the safety 
limit for safe irradiation of the tongue by 
external methods, it is evident that this must 
be supplemented by some means in the case 
of growths showing any degree of cell differ- 
entiation. Interstitial radiation must be em- 
ployed. 

Inasmuch, then, as treatment detail is based 
on the histolog}' of the growth it is essential 
that a biopsy be done early and in all cases. 
The theoretical objections to this proceduie 
are overridden by the advantages of the in- 
formation obtained. 

Oral hygienic measures are of prime impoi- 
tance. 

In the Memorial Hospital the same prin- 
ciples of treatment are followed as pre'sente 
before the First International Congress of 
Radiology^ in London, 1925, and published in 
the British Journal of Radiology, March, 192 
External radiation of greater intensity than 
formerly employed is now being used, aug 
mented recently by a radium pack of 4 grams. 
For interstitial radiation, radium emanation, or 
radon, in gold capillary tubes, with a filtiation 
of 0.3 mm. gold, is employed. 

If the growth be bulky, fungating, am 
markedly infected, the implantation is fo 
lowed in a few days by cautery remova o 
the condemned area. 

Secondary invasion of bone by growth, m 
fection in bone, or devitalized bone cause 
irradiation, calls for surgical removal. 

The treatment of the lymph nodes in t ' 
neck consists of heavily filtei'ed external 
tion of the maximum intensity consistent vi ^ 
tissue tolerance, and from both sides, 
palpable node of adult type epideimoid cai^ 
cinoma is present, complete unilateral c issec 



tion is (lone under local aneslliesia. P.eforc the 
wound is closed, filtered radon seeds are im- 
planted at any susiiicious iioints. No jiost- 
operative radiation is employed. If the node 
is inoper.ahle, no dissection is atlemiited, hut 
radon seeds are implanted. All necks with 
bilateral metastatic nodes are rejiarded as he- 
in^' surgically inoperahle, and incurahle except 
in very rare instances. External radiation is 
used as a palliative measure only in the.se ad- 
vanced cases. Metastatic nodes from ana- 
plastic eiudennoid carcinoma are treated hy 
radium alone, used externally in most in- 
stances. hut supplemented hy implantation of 
radon tubes. 

An analysis of ten-year clinical results is ap- 
pended. 

L. J. Caijtkk, M.D. 


CHEMICAL’ 

The Crystal Structure of Silver Cyanide. 
H. Braekken. Kgl. Norskc Videnskabers 
Selskab., Trondhjem, Forhandlinger, v. 2, 
1929, II, Medd. No. 48, 169. 

AgCN reciystalled from NujCO.t or K.^C 03 
solutions showed the same diffraction pattern 
as the original powdered material. Tlie 
crystals were needles, 3-4 mm. in length, and 
showed prisms of the first order, though a 
few with second-order prisms were found. 
The crystals are of the hexagonal quadratic 
form. Laue photographs show a ditrigonal 
roentgen symmetry. The parameter is 4.60 
A.U. and the angle 81°14'. The space group 
is C^v. Ag ions are located 3.5 A.U. from 

C or N^. The forces are strongest in the 
direction of the needle axis. Braekken pro- 
poses to call this type a chain lattice, a linear 
analog of layer lattices. 

Chemical Abstracts. 


Structure Produced by Rolling of Metals. 
E. Schmid and G. Wassermann. Metall- 
wirtschaft, 1930, IX, 698. 

A piece of technical sheet zinc was cold- 
rolled in one direction to a thickness of 0.02 
rnm. and X-ray photographs taken at various 
angles to the sheet in three planes : ( 1 ) in the 

^Reprinted by permission from Chemical Abstracts . 


direction of rolling. (2) perpendicular to and 
(3) at an angle of 45° to the direction of 
rolling. I'he jihotographs arc summarized in 
a pole diagram showing the position and the 
inlensily of the base faces. The same proce- 
dure was followed with a piece of magnesium 
annealed 1.5 hours at 600° and cold-rolled to 
0.03 millimelcr. The orientation of Mg is 
much simi)ler than that of Zn. The forma- 
tion of the orientation of the two metals is ex- 
jilained by the changes in the single crystal, 
and the characteristic difference by the dif- 
ference in the mechanical twinning. The 
heterogeneity of the orientation of rolled Zn 
is proved In- iireliminary tests. 

Chemical Aiistracts. 


X-ray Study of Certain Esters of Cellulose 
and of Glucose. A. Nowakowski. Compt. 
rend., 1930, CXCI, 411. 

Distearic and dilauric esters of cellulose 
showed only a microcrystalline structure, and 
no fiber pattern ; but fiber patterns were ob- 
tained from pentacetic, pentalauric, and penta- 
palmitic esters of glucose, with an identity 
period along the fiber axis 5.28-5.39 Angstrom 
units. The fibrous forms of these esters have 
fibers all in tbe same direction, with the ali- 
phatic acid chains at right-angles to the length 
of the fiber. 

Chemical Abstracts. 


False Lines in X-ray Grating Spectra. 
J. M. Cork. Phys. Rev., Aug. 15, 1930, 
XXXVI, 665. 

Certain false lines may be obtained on the 
photographic plate in addition to those due 
to defects in the grating because of the gen- 
erally employed arrangement of slits, X-ray 
source, and diffraction grating in X-ra}'^ spec- 
troscopy. 

Chemical Abstracts. 


Orientations of the Molecules in Naph- 
thalene and Anthracene Crystals. Kedare- 
swar Banerjee. Indian Jour. Physics, 1930, 
IV, 557 (cf. Chem. Abs., XXIV, 3410). 

It has been found that the intensities of 
X-ray diffraction from naphthalene and an- 
thracene crystals do not conform to the ori- 



594 


RADIOLOGY 


entations of the molecules along any cell face. 
By the “trial and error” method of analysis it 
has been foimd that the molecules are inclined 
to the cell faces, the correct positions being ob- 
tained b}' first placing them along the plane 
and then by Lvo successive rotations about the 
“b” and the “c” axes. The rotations about 
the “h” axis for the two molecules in the unit 
cell are equal but opposite, while about “c” 
they are in the same direction in conformiri' 
with the space-group C . The amounts of 
rotations for naphthalene are 25° and 12°. 
respective!}', and those for anthracene are 25° 
and 9°. All the benzene rings in the same 
molecules are in the same plane and the rings 
are practical!}' regular hexagons. The struc- 
ture obtained, as the result of the present in- 
vestigations. is in conformit}' with the mag- 
netic and optical properties of these ciy-stals. 

ChEMIC.VL ABSTR.A.CTS. 


Polymorphism of Sodium Sulfate. IV. — 
X-ray Analysis. F. C. Kracek and C. J. 
Ksanda. Jour. Phys. Chem., 1930, XXXIV, 
1741. 

Three forms of Xa^SO^ were detected: 
Ka„SO^ I. stable 240° ; Xa^SO^ stable at 
ordinal}- temperatures, and Xa,SO. III. meta- 
stable below 185° but inert, when dm at or- 
dinal}- temperatures. X-ray patterns of the 
three forms and also of Xa,S0^.10H,0 are 
presented. 

Chemic.a.l Abstr.-\cts. 


Liquid Structure and X-ray Diffraction in 
Liquids. Kedareswar Banerjee. Indian 
Jour. Physics, 1930, IV, 541. 

theoretical explanation of X-ray diffrac- 
tion effects in liquids is presented, consisting 
essentially of the application of the Boltzmann 
principle, as originally employed by Raman 
and Ramanathan, to analyze liquid structure. 
The method is modified so as to take into ac- 
count the nature of the field of force sur- 
rounding the molecules. The intensity distri- 
bution in the diffraction pattern is worked 
out. The liquid structure is a degeneration 
of the crystal structure brought about bv the 
thermal agitations, and hence some of the in- 
tense crystal diffraction lines give rise to liq- 


uid diffraction maxima while others are 
quenched out. Simple cases of Na, K. A. and 
Hg are discussed fully and found to agree 
with the experimental results. Intensit}- dis- 
tribution for rays diffracted by Hg is calcu- 
lated according to theoi}- and found to agree 
with the photographs given by Prins. 

CHEillCAL AbSTR-^CTS. 


The Crystal Lattice of Iron Silicide, FeSL 
H. Moller. Naturwissenschaften, 1930, 
XVIII, 734. 

The results of Phragmen (Chem. Abs., 
XA'TII, 3032) were verified. The compound 
was prepared from 33.0 g. Armco Fe and 
17.0 g. Si in a P}-thagoras crucible. Tammann 
furnace. Debye-Scherrer diagrams were made 
and measured. They gave a cubical transla- 
tion lattice Tc with a = 4.467 A.U. From this 
and d. = 6.23 it follows that there are 4 F eSi 
in the unit cell. Only space group 
Fe in (nun), (n -f- yiJc J4l7), (n« -r 
-f- F2). (ff-i- mi 54) and Si in (r-w). 

-r + y 2 v). (Vv _J4), v -f 

y — vv y) corresponds to the intensities 
measured, n = 0.1340 dr 0.0020. v == 0.8445 
rff 0.0020. The distances of Fe and Si are 
2.24. 2.34, and 2.52 A.U.. min. for Fe-Fe 2.74 
A.U., Si-Si 2.76 A.U. 

Chemical Abstk-a.cts. 


Absorption of X-rays by Lithium. K- C. 
Mazumder. Phys. Rev., 1930, XXXVI, 347. 

The mass scattering coefficient of lithium 
was measured for wave lengths 0.o87-0.l00 
A.U. For longer wave lengths the results can 
be expressed by the equation u-/? = 0.947. -y 
0.162. Below b.2 A.U. there is a vei}- rapid 
bending of the curv^e tov-ards the axis 7.°. 

ChEMIC.AL .A.BSTRACTS. 

X-ray Diffraction in Liquid Hexamethyl- 
benzene. P. Elrishnamurti. Indian Jour. 
Physics, 1930, IV, 449. 

The liquid X-ray pattern consists ot 2 
strong inner halo (8.2 A.U.) and a weak outer 
one (4.2 A.U.), corresponding roughly to the 
[1001 and [001] reflections of the cn’Stal 
powder (7.7 .4.U. ; 3.7 A.U.). It is assume 
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flint flic 4.2 A.U. .spncin;' of ihc liqu'Kl j.s 
caused by ihc tliickness of Jhc molecule ; the 
other spacinii ropro.sent.s periotlidlie.s in the 
plane of the ben?.eno rinp;. The dimini.shcd 
slructurc-factor for the 1 001 ] .siiacin.tt caused 
by the thennal a,c,n(<'iliou of the molcctdes In 
the liquid causes a diminution in intensity of 
the outer halo in the liquid. The outer riiiRS 
of other benzene derivative.'; correspond to the 
thickness of the molecule. 

Cii i;m iCAt. .•\n.-'TUArr.<. 


The Crystalline Structure of Hydrogen 
Sulfide and Hydrogen Selcnidc (II). G. 
Natta. Atti accad. Lincei, 1930, XI. 749; cf. 
Chem. Abs., XXIV, 4973. 

The structures of H„S and lESc were 
studied on crystallized material by means of 
X-rays. At — 170°, TES has a cubic uni- 
cellular space lattice, 5.77S rh 0.00.5 A.U. on 
a side; volume 192.8 X 10'*’ c.c, ; containing 
4 molecules of ILS; demsity (calculated) 
1.166. HjSe also has a cubic structure con- 
taining 4 molecules, side 6.020 ±: 0.005 .^.U. ; 
volume 218.2 X 10"-^ c.c. ; density (calcu- 
lated) 2.456. 

Chemical Ai!.stract.s. 


The Crystal Structure of Cadmium Chlo- 
ride. Linus Pauling and J. L. Hoard. 
Ztschr. f. Krist., 1930, LXXIV, 546 (in Eng- 
lish). 

The unit of structure for CdCU is a rhom- 
bohedron, with a = 36°02' and a = 6.23 A.U. 
containing 1 molecule. There is a layer struc- 
ture along [0001], closely related to that of 
Cdlj. The Cl atoms are in approximate cubic 
close-packing. The relation of the CdCU and 
the Cdlj structures is discussed, and a list of 
similar compounds which crystallize in each 
type is given. 

Chemical Abstracts. 


The Absorption of Long Wave X-rays of 
2-10 A.U. in Light Elements. Bembard 
Woemle. Ann. Physik [5], 1930, V, 475. 

This reports experimental determinations 
of the absorption coefficient of air, N, O, Ne, 


A, .SOj, vapor.s and CCU vapors in the 

range 2.3-9.9 A.U., by means of a vacuum 
ionization spectrometer. A null method was 
used. From the experimental data, the co- 
ofTicicnts of S, C, and Cl have been computed. 
The electronic absorption coefficient is not 
strictly a pure function of the product Zl, 
.sy.slematic deviations being observed. The K 
level absorption energy change was found for 
S, Cl, and A, and was approximately equal 
to tiie ration of the energy values of the K 
and L] levels. 

Chemical Abstracts. 


Scattering of X-rays by Bound Electrons. 
Saligram Bhargava. Nature, Sept. 13, 1930, 
CXXVr, 398. 

Bhargava attributes the scattering noted by 
Dr. B. B. Ray (cf. Chem. Abs., XXIV, 3705) 
to a special case of photo-electric emission. A 
beam of frequency v hitting a K electron loses 
energy equal to hvk and will retain h(v-Vk) 
which nia}' cither continue, or be absorbed by 
the electron which is then ejected. This has 
been used by de Broglie and Robinson to ob- 
tain the energy levels of atoms. Dr. B. B. 
Rav, in Nature, Sept. 13, 1930, CXXVI, 399 
(cf. Chem. Abs., XXIV, 4213); The lines 
previously described as "modified lines due to 
the scattering of X-rays by bound electrons,” 
would be better described as due to partial ab- 
sorption of incident radiation by atoms. Fur- 
ther lines observed are given. 

Chemical Abstracts. 


X-ray Examination of Gelatin Micelles. 
W. Abitz, O. Gemgross, and K. Herrmann. 
Naturwissenschaften, 1930, XVIII, 754. 

The work of Katz and Gerngross has 
shown that gelatin gives a partly amorphous, 
partly cry'stalline X-ray diagram ; stretched 
gelatin gives a collagen-like diagram. It ap- 
pears on careful stretching that these diagrams 
are inter-related. The structure of gelatin is 
deduced in a manner similar to that for liquid 
crystals (Glamann, Herrmann, and Krum- 
macher, Chem. Abs., XXIV, 4438) on the ba- 
sis of parallel long stretched molecules. The 
polypeptide chains are arranged parallel to 
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each other over part of their length, thus giv- 
ing an almost crj'stalline structure, without 
strict identity of the units. The ends of the 
chains are not closely bound together, so that 
the micelles appear more or less “fraj'ed,” 
causing the amorphous part of the X-ray dia- 
gram. The “frayed” ends of the chains pro- 
duce the intermicellary coherence of the gela- 
tin. Greater orientation and coherence of the 
chains and fewer “fra 3 'ed” ends are found in 
collagen and in stretched gelatin. By the 
structure described several of the properties of 
the substance are explained. 

Chemical Abstracts. 


The Chemical and Crystalline Structure 
of Several Complex Nitrites. A. Ferrari 
and C. Colla. Atti accad. Lincei, 1930, XI, 
755 ; cf. Giorn. chim. ind. applicata, 1930, 
XII, 142. 

The three nitrites K2PbNi(N02)«, 
K,PbCo(N 02 )o, and K 2 PbCu(N 02 )r, have 
similar cubic crystal structures, having 4 
molecules for unit cell, and the sides and 
diameters are, respectively, 10.55, 10.49, 10.52 
A.U.; 3.5, 3.66, 3.56. 2 K3Co(N02)„-3H20 
has a similar cubic structure with 4 molecules, 
and side 10.32 A.U. Probably there is no 
water of crj'stallization, the HjO being en- 
closed in the space lattice, rather than held 
by the molecule itself. 

Chemical Abstracts. 


The Crystal Structure of the Normal 
Paraffins at Temperatures Ranging from 
that of Liquid Air to the Melting Points. 
Alex Muller. Proc. Roy. Soc., London, 
1930, CXXVII-A, 417. 

An X-ray investigation has been made of 
the structures of a number of normal paraffins 
ranging from pentane to triacontane, at liquid- 
air temperature, atmospheric temperature, and 
near the melting points. Linear e.xpansion 
measurements show that the lengths of both 
the a and b axes increase considerably with 
rise of temperature, the coefficient of expan- 
sion of the a axis being three or four times 
as large as that of the b axis. The expansion 
of the c axis is very much smaller, and does 


not exceed 0.1 of that of the a axis. These 
facts indicate that the forces which hold the 
atoms together in the molecule are different in 
magnitude from those which keep the mole- 
cules apart from each other; the chemical 
conception of the entity of the molecule is 
thus confirmed for the solid state. The higher 
members of the paraffin series crystallize in 
the so-called “normal” form previously de- 
scribed (Muller and Saville, Chem. Abs., 
XIX, 1692) which is found to be stable be- 
tween the melting point and liquid-air tem- 
perature. Differences in the behavior of the 
odd and even members begin to appear as the 
number of C atoms decreases, docosane and 
lower members existing in two alternative 
forms. Within a small range of temperatures 
near the melting point the normal form is 
stable, but at lower temperatures a second 
cry'Stal structure appears and persists down 
to the temperature of liquid air. The change 
from one form to the other is reversible for 
docosane, eicosane. and octadecane. The 
change from the normal to the other form 
occurs between undecane and nonane in the 
series of the odd members. These abrupt 
changes in structure are discussed and a quali- 
tative explanation is suggested. Observations 
taken in the immediate neighborhood of the 
melting point indicate that these substances 
tend to form layer structures, and it is shown 
how the normal form could be transformed 
into such a structure in a simple mannei. 

Chemical Abstracts. 


Crystal Structure of Normal Paraffins. 
S. H. Piper and T. Malkin. Nature, 1930, 
CXXVI, Z78. 

Very pure specimens of four of the higher 
normal paraffins were classified according to 
Muller (preceding abstract). Hexacosane, 
C2(;H34 and tetratriacontane, C34H701 
two stable forms at room temperature, one 
with the normal A spacing, and the ot er 
about 4 A.U. shorter, but obviousl)’’ not t le 
“second form.” Hexacosane took the C foi^ 
when crystallized from CJic, or EtOH, w 
a melted layer showed both A and C spae 
ings. Tetratriacontane from QHr, , 

C spacings. while melted crystals showe on ) 
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the /I form. Triacontanc, showed the 

/J fomi under all conditions. I',vcn-miinI>ere<I 
hydrocarbons of 26 or more C atoms seem to 
crystallize in the C form, while the odd-mim- 
bered nonaco.sanc, crystallizes in the 

A fonn. This alteration of crystal habit is in 
accord with the behavior of the normal ali- 
phatic acids and ales. 

Cl t ICM I CA t. A liSTK ACTS. 


The Crystal Structure of Ccmcntitc. 
Sterling B. Hendricks. Ztschr. f. Krist., 
1930, LXXIV. 534 (in English). 

From data puhlishcd by W^estgren and 
Phrsgmcn (Chem. Abs., XVI, 2291 ; XVIIJ, 
209.3), a complete structure determination is 
made for FcjC. Tlic space group is F’ 
Atomic jiositions are derived. Tlie structure 
is of the co-ordination tyjie. 

CllKMICAl. AnSTUACT.s. 


The Crystal Structure of FCjP, Fe^N, 
Fe,N, and FeB. Sterling B. Hendricks and 
Peter R. Kosting. Ztschr. f. Krist., 1930, 
LXXIV, 511. 

Examination of published data for Fe,P, 
FcjN, Fe^N, and Fell show that these com- 
pounds have a non-ionic co-ordination tyjie of 
structure (cf. preceding abstract). Fe^N (cf. 
Chem. Abs., XXIII, 2408, 4387) is hexagonal 
with N at 000; 14, 2^. J/4 ; and Fe at 0, R3. 

0, H; R3, 0 , 54, 0 , 54, 54, 

and 5^, 14. The unit cell contains 2 

molecules and 0= 2.695 V? C = 4.362 A.U. 
For Fe„N the Fe atoms have the same posi- 
tions as in Fe,,N, while N is at 000 ; 54 , 54 , 0 5 
54 , 54 , 54 - Atomic positions are derived for 
Fe2P and FeB. For compounds of this type a 
polyhedron of metal atoms is formed around 
each non-metallic atom, the former equidistant 
from the latter. The polyhedra are regular or 
distorted, so that the metal atoms have, along 
some elements, approximately the separation 
characteristic of the metal. If a compound 
RaXb consists of co-ordinated polyhedra hav- 
ing N corners, each comer is shared by Nb/a 
polyhedra. The sharing is usually of corners 
only, sometimes of edges, and less often of 
faces. 

Chemical Abstracts. 


Structure Investigation of Silver Perman- 
ganate. Wilhelm Biissem and Karl Herr- 
mann. Ztschr. f. Krist., 1930, LXXIV, 458. 

Both crystallographic and X-ray measure- 
ments were made on AgMnO,. The crystals 
arc monoclinic, the space group being C :],, . 
The unit cell contains 4 molecules and a — 
5.66. b ~ 8.27, .nnd r = 7.12 A.U. The struc- 
ture can be considered as a slightly deformed 
KMnO^ lattice. A density determination gave 
4.49. 

Chemical Abstract.^. 


The Structure of Silicates. W. L. Bragg. 
Ztschr, f. Krist,, 1930, LXXIV, 237 (in Eng- 
lish). (Cf. Chem. Abs., XXIII, 5371.) 

This is a summary of the present knowledge 
of silicate structures. Individual minerals and 
isomoriibous groups are described and dis- 
cussed. Tile various structures are classified 
as: (1) ortbo.silicates, with independent Si04 
groups; (2) complex Si-0 groups, such as 
.SinOf or Sif,0,s: (3) Si-0 chains, as found 
in pyroxenes and amphiboles; (4) Si-0 
sheets, which are probably characteristic of 
mica-like minerals; (5) 3-dimensional Si-0 
networks. These groups show a progressive 
reduction in the Si-0 ratio. There is a discus- 
sion of interatomic distances, isomorphous re- 
placements, co-ordination numbers, and Paul- 
ing’s rule of compensation as -applied to sili- 
cates. Complete bibliography. 

Chemical Abstracts. 


Atomic Analysis by X-ray Spectroscopy. 
T. H. Laby. Trans. Faraday Soc., 1930, 
XXVI, 497. 

The X-ray method of detecting the atomic 
constituents of a substance is compared with 
other methods, vis.: (1) chemical, (2) op- 
tical spectroscopic, and (3) positive-ray 
methods. Spectroscopic methods are in gen- 
eral to be preferred to chemical ones when 
only very small quantities of the sample are 
available, or when the unknown substance is 
present in only very minute traces. The 
X-ray method has the following advantages 
over the optical : simplicity and relatively short 
range of the X-ray spectrum due to a given 
atom; certainty of identification of lines of 
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elements according to IMoselej-’s law ; the fact 
that, for elements of nearly the same atomic 
number, the intensities of corresponding emis- 
sion lines, excited with equh’alent excitation 
potentials, are in the same ratio as that of the 
respective munbers of atoms of the elements 
in the mixture. The last consideration makes 
possible the use of the X-ray method for 
other than ver}' small concentrations, a condi- 
tion necessar}* for the quantitative interpreta- 
tion of results obtained by the optical method. 
The X-ray method is probably more sensitive 
than the optical, although sensitiveness de- 
pends to a great extent upon the elements in- 
vestigated and experimental technic. Ele- 
ments have been detected in concentrations as 
small as 1 part in 10^. The experimental 
methods of X-ray anah'sis are briefly dis- 
cussed. and a short description and an illus- 
tration of the apparatus are included. The 
importance of a satisfactorr- experimental 
technic is stressed. 

CHEiiiCAL Abstracts. 


Separation of Carbon from Carbon Mon- 
oxide in Iron. III. — ^The Formation of 
Iron Oxides and Iron Carbides in the Solid 
Phase. Ulrich Hofmann and Edeltraud 
GroU. Ztscbr. f. anorg. u. allgem. Chem., 
1930, CXCI, 414. 

O-free CO A\'as passed over pure Fe, pre- 
pared from FeCCO),. The solid phase was 
examined with X-raj-s by the method of 
Debye-Scherrer. Up to 450°. graphite and 
Fe-O^ were found with little Fe and Fe^C: 
from 450° to 650°. graphite and FeO and 
small quantities of Fe.C; from 450° to 650°. 
graphite and FeO and small quantities of 
Fe,C. Fe and Fe-Oi; above 655°. Fe. C and 
FcjC but no FeO or FegO^. At 320° and 
2/0°, CO was passed over pure Fe^Oj. X-ray 
examination showed Fe 304 and Fe^C in the 
solid phase. Unknov.-n lines were attributed 
to a C-rich carbide, Fe^C, which is imstable at 
higher temperatures. Benzine vapors passed 
over Fe at /00° together -srith O-free X, gave 
C. Fe and cementite in the solid phase. The 
results are discussed with reference to the 
phase diagram of Schenck fChem. Abs-. 
XXII. 2132). .\ttempts to detect oxoausten- 


ite in the solid phase were unsuccessful. Ac- 
cording to Schenck (Chem. Abs., XXII, 936), 
this occurs in carbonization above 575°. The 
CO-COj analyses obtained at 700° are within 
this field but only cementite and cr-Fe were 
found in the solid phase. The latter was 
cooled both in H,0 and in liquid X, but since 
the mass is in the form of a fine powder be- 
cause of the separation of C cooling may not 
be rapid enough to prevent decomposition of 
oxoaustenite. 

Chemic-vl Abstracts. 


CHEST (DIAGNOSIS) 

Neurofibroma Arising on the Pericardial 
Pleura. William L. Keller and George R. 
Callender. Ann. Surg., October, 1930, XCII, 
666 . 

A Filipino house servant, a woman of 38 
A-ears. complained of pain and tenderness in 
A-arious Joints, stiffness of one knee joint, and 
SAvelling and clubbing of the fingers. Roent- 
genographic examination of the thorax 
shoAved a tmnor in the left loAver chest which 
moved AA-jth the diaphragm. A phrenicotomy 
AA'as performed and thirteen days later the tu- 
mor AA'as removed. The tumor v.'zs encap- 
sulated. with numerous A'essels in its smooth 
capsule, and attached to the pericardium by a 
broad pedicle. 5 cm. in diameter, and to the 
loAA'er lobe of the left lung by a smaller pedicle 
2 cm. in diameter, OA-er the comse of the left 
phrenic nerA-e. It was irregularly oval ui 
shape, Aveighed 660 grams, and measured 14 
by 11 by 8 centimeters. 

FolloAving the operation the osteo-arthrop- 
athy demonstrated some improA'ement. 
productions of X-ray films of the chest before 
operation and one and one-half years later, 
shoAA-ing no recurrence, are included. 

F, B. iMAXDEAULIB, 

Deformation and Displacements of ^ 
Hilum in Pulmonary Sclerosis and PR _ 
Adhesions. Guido Pescatori. La Radio ogia 
Medica, May, 1930, XVII, 509. 

This is a complete and comprehensive stu } 
of pulmonaiy- kinematics. The author 
cusses the interpretation to be giA'cn, a"! 
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fcrcnt radiographic images of tiu’ chcsl, and 
illustrati’s Ids aiiiclc with al>im(lant radif>- 
graphic material. .‘Special emphasis is laid up- 
on the movement of the hiUim and its ])osi- 
tion, since it is considered i)y the author as the 
most clocpicnt factor in the diagnosis of ])Ien- 
ral or pulmonary sclerosis. 

The article is so detailed that il is inipossihle 
to give a complete abstract of it in restricted 
space. 

L. Makini-.i-u. 


Syphilis of the Lungs. Karl Herman. 
Rontgenpraxis, Oct. 15, 1930, II, 916. 

Syphilis of the lungs is a very rare disease 
and can easily he mistaken for tuberculosis, 
carcinoma, or chronic pneumonia. Clinically, 
sj-philis of the lungs may present itself in 
three types: (1) Syphilitic bronchitis; (2) 
chronic pneumotda; (3) chronic pseudo- 
phthisis. The roentgen appearance alone is 
not diagnostic, The Wassermann reaction and 
the result of specific therapy assist one in 
making a definite diagnosis. Two cases arc 
described in detail in which the roentgeno- 
logic and clinical examinations and the suc- 
cess of anti-syphilitic treatment made the diag- 
nosis of lung syphilis certain. 

H. W. Hkfki:, M.D. 


Further Studies on Cardiac Pulsation 
in Pneumothorax. Alessandro Vallebona. 
Archivio di Radiologia, July-October, 1930, 
VI, 827. 

In this study^ the author shows that jerky 
pulsation of the heart is most marked at the 
end of e.xpiration, and is due to changes in 
pressure in the pleural cavity and altered rela- 
tionship between the lungs and heart. 

E. T. Leddy, M.D. 


A System of Reading X-ray Films for 
Use in Sanatoria. Duncan McRae. Am, 
Rev. Tuberc., June, 1930, XXI, 811. 

The system described by the author is the 
one used in the Manitoba Sanatorium, and he 
claims it has proven very satisfactory. This, 
in the main, consists of the use of certain let- 
ters, figures, and abbreviations to indicate the 
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presence or absence of certain conditions and 
their extent: thus "IW up 2, tied," we judge, 
means that the right diaphragm is elevated 
above the normal, and fixed. A .system of this 
kind in an institution with a constant staff may 
work out satisfactorily, but a report of this 
nature would hardly be satisfactory if sent out 
to a ))!iysician not familiar with the language. 

In an X-ray laboratory doing general work 
for varying groups of ph 3 ’sicians, it would 
hardly prove practical. Tlic fact, however, 
that il encourages detailed study and syste- 
matic rending recommends it. 

S. C. Barrow, M.D. 


Bronchography — the Passive Technic. 
F. H. Cooley. Journal-Lancet, Aug. 1, 
1930, L, 373. 

(Abstractor’s note : — It is the custom in 
many places for the physicians to refer 
patients to radiologists for the introduction of 
opaque oils into the bronchi preparatory to 
X-ray examination. Any simplification of the 
technic will be welcome to radiologists, there- 
fore.) 

The use of the passive technic is based on 
the physiology of swallowing, which is partly 
voluntary' and partly involuntary', the latter 
dependent upon the former. Sensory anes- 
thesia of the anterior pillars of the fauces will 
abolish the reflex act, preventing elevation of 
the larynx and, therefore, opening of the 
esophageal orifice. Any substance entering 
the phary'nx under such conditions must pass 
down the larynx. 

After cleansing the mouth, the anterior sur- 
face of the anterior tonsillar pillars is swabbed 
with a 10 per cent solution of cocaine until 
the swallowing reflex is abolished, usually 
three or four swabbings. Then three or four 
c.c. of a 3 per cent cocaine solution is given 
the patient, who is told to lean back, protrude 
the tongue, lean toward the side to be filled, 
and breathe naturally. The solution will be 
aspirated into the lung. Then the faucial 
pillars are again swabbed, and the patient is 
given 10 c.c. of iodized oil, which is aspirated 
into the lung in the same manner as the 
cocaine solution. After expectoration of salt- 
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va, another 10 c.c. is introduced. This is an 
ideal procedure for bronchography. 

W. W. Watkins, M.D. 


The Hairline in the Roentgenogram of 
the Lungs. L. Schall and F. Hoffmann. 
Rdntgenpraxis, Nov. 1, 1930, II, 977. 

In good roentgenograms of the lungs, one 
may occasionally see a very fine line in the 
right mid-chest, either straight or slightly 
curved, which is the so-called “hairline.” Hotz 
found this in 6.5 per cent of his cases, 
Schonfeld in 13.5 per cent, and the authors in 
16.1 per cent in 4,508 films. The authors are 
of the opinion that this fine line represents the 
interlobar pleura, the presence of which does 
not necessarily mean an old or recent inter- 
lobar pleurisy. It is probable that the normal 
interlobar pleura may also cast this shadow in 
certain cases. 

H. W. Hefke, M.D. 


Roentgenology of the Upper Respiratory 
Tract. Henry K. Pancoast. Jour. Am. Med. 
Assn., Nov. 1, 1930, XCV, 1318. 

The upper respiratory tract from the naso- 
phaiynx to the carina has recently become a 
very important field for roentgenologic diag- 
nosis. The most important factor in diagnosis 
is a careful study of the soft structures during 
an examination of the neck. This includes 
fluoroscopic observations of the movements or 
changes in lumen of the various portions of 
the tract during respiration, speech, and swal- 
lowing, and the making of roentgenograms for 
records. In all instances the chest should be 
included, and especially in infants and )'Oung 
children. 

Since the beginning of Hay’s work the 
members of the author’s staff have realized 
that the only way of determining accurately 
the potential dangers of the thymus in infancy 
is through a study of its effects on the upper 
respirator)- tract and not by an estimation of 
its dimensions. The technic of examination is 
explained and discussed. 

The author states that practically all of the 
pathologic conditions presented by the larynx 
and neuromuscular disturbances show some 


recognizable phenomena or abnormal appear- 
ances, many of which are characteristic. 

The study of phonation and the swallowing 
act is essential in all cases. Both of these 
functions are described in his essay. 

Charles G. Sutherland, M.D. 


The Clinical and Roentgenologic Value of 
the Lateral Chest. C. H. Warfield. Illinois 
Med. Jour., December, 1930, LVIII, 461. 

The lateral chest is not used as much as it 
should be, because of the difficulty in securing 
uniformly satisfactory results. The technic 
used is 118 P.K.V., 50 ma., one-half second, 
at a distance of 7 feet, for the average adult 
of 150 pounds. The patient stands with the 
affected side toward the film, crossing the 
arms in front of him, and, grasping them just 
above the elbows, places them on the flexed 
head and neck. Holding tight to the head, he 
raises his arms and head simultaneously until 
his body is in the vertical position. This po- 
sition places the shoulders and scapula poste- 
riorly. As deep a breath as possible is neces- 
sary to lessen the exposure. It is very impor- 
tant that the tube be placed seven feet or more 
from the film since the aorta, for instance, is 
about five inches from the film. 

The author discusses the value of this posi- 
tion in cases of foreign body, abscess, aneu- 
rysm, aortitis, aortic arteriosclerosis, and the 
differential diagnosis of pericardial effusion 
and acute dilatation of the heart, and believes 
this to be of great value in pathology of the 
base of either lung. The enlarged thymus 
should always be studied in the lateral position 
for evidence of compression and displacement 
of the trachea. 

C. H. DeWitt, M.D. 


Subacute and Chronic Pulmonary Infec- 
tions Commonly Mistaken for Pulmonary 
Tuberculosis. Hugh J. Morgan, Am. Rev. 
Tuberc., November, 1930, XXII, 491. 

The writer confines his discussion to three 
diseases commonly met with, viz.: chronic 
bronchitis, subacute or chronic bronchopneu 
monia, and bronchiectasis. He states that rec 
ords from Trudeau Sanatorium (1916-1923) 
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show lluU 75 per cent of the enses ripplyitiK 
for treatment, found to lie non'tuliercitlons. 
were ase.s of clironic lirouciuiis and chronic 
lironcho])neumnnia, Xo clean-cut differen- 
tial points arc piven iti vlu' discussion of jHap- 
nosis from history anti physical sipns. I’lnler 
chronic hronchopncuinonia. he says the X-ray 
fmtiinps are points of preat tliapiioslic impor- 
tance, and under hrouchiectasis. that X-ray 
examinations arc diapnostic in (lie majority 
of cases. 

The preat value tif the article lies in the 
sipnal which it sounds for care and the avoid- 
ance of hastily prononneinp the non-tuliercu- 
lous, tuherculous. 

S. C. llAKKOVV. M.D. 


Tibrtn Bodies in Artificial Pneumothorax 
Cavities or Pleural Mouse. H. V. Morlock 
and Franklin G. Wood. British Jour. 
Radiol., November, 1930, III, 515. 

Three eases of fibrin bodies tjbserved in the 
pleural cavity, followinp artificial pneumo- 
thora.v, are reported in some detail. In two 
of the eases an effusion jircceded the appear- 
ance of the fibrin body’, and in (he third an ef- 
fusion may have previously existed, althouph 
this was not dcfinitciy proven. The autliors 
believe the theory of formation of fibrin bodies 
around a nidus of a fibrin flake or particle to 
be more probable than from the deposition of 
blood fibrin, following a traumatic hemorrhage 
of an intercostal artery. One ease had been 
studied over a period of four years and the 
only change noted was a slight reduction in 
the size of the body. In most instances, 
change in position of the fibrin body could be 
demonstrated, hence the name “pleural mouse.” 

J. E. H.\i5BE, M.D. 


Bronchiectasis: An Analysis of 51 Cases. 
W. W. Priddle. New York St. Jour. Med., 
Sept. 15, 1930, XXX, 1077. 

Bronchiectasis was diagnosed in 7.1 per cent 
of all cases in the adult medical wards of the 
Buffalo City Hospital, Lemon has found that 
d- per cent of all children admitted to the Mayo 
Clinic have bronchiectasis. In the group re- 


ported u[ion, incidence is greatest between 40 
and 60 years of age, the on.sel occurring be- 
fore tile ape of 20 in 21.5 per cent. Males 
were affected 4.1 times as frequently as fe- 
males. Pulmonary infection in childhood is 
r/mnected with broncliiectasis in ,i large per- 
eenlape of cases. There was wide variation in 
the type of lesion found in tiie bronchus and 
.<jjrrountlinp lung parenchyma. Lesions were 
usually basal and more frequently on the left. 

Koenlpcnopraphy, as in any chest condi- 
tion, was a real aid, hut only in conjunction 
with clinical findings. In this series the 
X-ray department made a positive diagnosis 
in 6-4 per cent of the cases from plain films. 
Tlic nl)solutc diagnosis can be made only by’ the 
use of iodized oil injections, which give an ac- 
curate picture of the nature and extent of the 
lesion. This procedure should be used, how- 
ever, only after other methods have been care- 
fully considered. In 47 cases out of 51, clin- 
ical diagnosis was made by’ the history^ and 
physical findings alone. 

\V. W. Watkins, M.D. 


Localized Pneumothoraces as a Cause of 
Annular Shadows in Roentgenograms of 
the Chest. W. P. Warner. Am. Rev. 
Tuberc., November, 1930, XXII, 531. 

This article is a complete clinical history, 
with X-ray findings and postmortem study, 
of a patient whose chest showed two large 
annular sliadows, diagnosed by the radiologist 
as localized pneumothoraces, and so proven 
at postmortem. The author states that this is 
the only case found in the literature in which , 
annular shadows resembling cavities, diag- 
nosed as localized pneumothoraces, have been 
proven at autopsy’. A very thorough review 
of the opinions, theories, and findings of the 
many who have written on the subject is given, 
making a valuable reference table for those 
interested in the question, “What are annular 
shadows?” The study of this case unfortu- 
nately’ does not determine the content of these 
cavities, or disprove a positive air connection 
with the lung, owing to accompanydng path- 
ology. 

The report is a valuable one and should be 
studied carefully, along with the references. 
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b}'- all roentgenologists engaged in chest ex- 
aminations. 

S. C. Barrow, M.D. 


The Normal and Pa'thologic Interlobar 
Fissure in the Roentgenogram. I. G. 
Brdiczka and G. Wolf. Rontgenpraxis, 
Nov. 15, 1930, II, 1014. 

The normal interlobar pleura may be dem- 
onstrated on an X-ray film. It presents itself 
as a very thin hair-line caused, in most cases, 
by the folding of pleura over the edge of the 
lung rather than by the projection of the inter- 
lobar pleura itself. The fine line is found in 
about 40 per cent of normal cases. Moderate 
thickening of the line indicates an old pleuritic 
process while a markedly thickened line 
proves the presence of interlobar adhesions, 
H. W. Hefke, M.D. 


"Pleural Rings” or Annular Shadows in 
the Lungs. William Mitchell. British Jour. 
Radiol., October, 1930, III, 446. 

The author at once excludes ordinary tuber- 
culous cavities and discusses those remaining 
annular shadows so puzzling to most radi- 
ologists. He prefers the term "air C3fsts,” and 
believes that they almost always represent air 
spaces within the lung, produced by perfora- 
tion of a small bronchus, with escape of air 
into the connective tissues in the form of a 
single bubble of air. If there is a ball-valve 
action between the bronchus and the air space, 
allowing ingress only of air into the "air cyst,” 
then there may be a rapid increase in the size 
of the annular shadow. If, on the other hand, 
the point of perforation is healed over, then 
the imprisoned air may be quickly absorbed, 
with rapid decrease in size of the shadow. 
The author believes these air cyst shadows to 
be pathognomonic of tuberculosis, even in the 
absence of pulmonary fibrosis. 

J. E. Habbe, M.D. 


X-ray Diagnosis. Kenneth D. A. Allen. 
Colorado Med., November, 1930, XXVII, 
424. 

This short paper is part of a symposium on 
atelectasis, and describes the diagnostic role 


played by the X-raj^ in post-operative chest 
complications, with special reference to atelec- 
tasis. The X-ray plays its part in the fol- 
lowing: (1) determining the behavior of the 
diaphragm, by films taken in expiration or 
inspiration, — or by fluoroscopy, (2) by de- 
termining the X-ray signs of atelectasis, and 
the type of lesion. The X-ray signs of atelec- 
tasis are (aj the displacement of the heart, 
mediastinum, and sometimes the tracheal 
shadows toward the affected side; {bj high 
diaphragm on the affected side; fcj decreased 
radiolucence of the atelectatic area; (d) in- 
creased radiolucence on the opposite side; 
(e) narrowing of the rib spaces; (f) affected 
lung curves toward the spine, while the oppo- 
site lung curves away from the spine; (g) 
heart moves toward the affected side in in- 
spiration; (h) restriction of the diaphragm on 
the affected side. Atelectasis may be massive 
or localized. The localized type is not as clear- 
cut and requires close co-operation between 
the members of a medical team to make an 
accurate diagnosis. 

W. W. Watkins, M.D. 


Our Growing Dependence on the X-ray. 
Editorial. Canadian Med. Assn. Jour., Octo- 
ber, 1930, XXIII, 563. 

This editorial sums up rather well the 
changing attitude of the profession in general 
toward the radiologist. Quoting a speaker at 
the British Medical Society meeting in Au- 
stralia, who, in discussing the value of radiol- 
ogy in the diagnosis of diseases of the chest, 
referred to the “physician with a guarded ad- 
miration for the radiologist, and the radiol- 
ogist with no admiration for the physician, 
the Editor indicates that, while this is not the 
average viewpoint, it does reflect to some ex- 
tent the stages through which medical opinion 
has passed or is passing, with regard to the 
place of the X-ray in the diagnosis of chest 
disease. 

The Editor quotes from such "guarded ad- 
mirers” of the radiologist as Cabot in h'S 
“Phj^sical Diagnosis,” and Morriston Davies 
and Sir Thomas Horder. Cabot is quoted as 
follows, “In incipient tuberculosis the X-ra) 
as often leads us wrong, as right.” Davies 



snys, “Radiolnpy has licljunl to conlhisc us"; 
while llordcr refers to the "haslanl palhol- 
og)-" of the radiologist. 

Rut the radiologist has his turn. Dr. (Jerald 
Well!) says, “R<icntgcn e.vaniiiialion is the only 
method available for delecting early pul- 
monary tuberculosis." Dr. H. Fales is 
quoted; “The roentgen ray is the most im- 
portant means of determining the cxi.sling 
pathological condition of the lungs.” 

With this latter viewpoint the b'ditor is in 
accord when he writes, "Where is the hospital 
which c,annot show radiographs of pulmonary 
cavitlc,s whose presence ha<l at best been only 
hinted at in the physical examination, but not 
diagnosed; or of foreign objects in the lung 
whose manifestations bad for years been 
translated as those of tuberculosis?" 

The Editor sums up the proper relation i)C- 
tween the radiologist and the cliniciati as one 
of “co-operation." Each is supreme in his field, 
and the work of each should l)e the comple- 
ment of that of the other, with re.sulling fixa- 
tion of diagnosis. Wliilc the X-ray often pro- 
vides information with an accuracy to which 
the physical examination cannot attain, it must 
not be depended on as a short-cut. It is an 
added source of information, which may con- 
firm, coiTcct, or amplify a diagnosis, or may 
tail to do any of these things. 

L. J. Carti:r, M.D. 


Early X-ray — Early Diagnosis. William 
B. Davidson. New England Jour. Med., 
Oct. 30, 1930, CCIII, 860. 

Without early X-ray, the diagnosis of an 
early lesion of tuberculosis cannot be made. 
Especially is the early X-ray examination im- 
portant in the childhood type of tuberculosis, 
not forgetting that the adult can have the 
childhood type. In a differential diagnosis the 
X-ray examination is indispensable. The au- 
thor’s technic, which is not essentially differ- 
ent from the usual technic, is described. He 
Sees no advantage in extra-rapid exposure. 
Stereoscopic films have not been found to be 
more valuable than flat films, although the 
oblique or lateral views of the chest are rec- 
ommended. Fluoroscopic examination should 


be used .as an adjunct. Tiic classification of 
McPhedr.an is followed in tlic childhood type 
{Ahstracior's note: It is refreshing to find 
a writer who is not afraid to say that the flat 
film is usually as useful as the stereoscopic 
film. It is hclicvcd that many radiologists have 
this view, and practise it, though the common 
expression, "excellent stereoscopic chest films 
arc essential,” hluffs them. ) 

W. W. Watkins, M.D. 


Diagnosis and Treatment of Non-tuber- 
culous Suppurative Lung Lesions. James 
H. Stygall. Jour. Indiana St. Med. Assn., 
November, 1930, XXIII, 526. 

Our conception of lung suppurations has 
changed consicicralily in tlic last fifteen or 
twenty years, principally' because of the use 
of the X-my, lipiodol, and the bronchoscope. 
There are tlirce common types of lung sup- 
puration — and they may be co-existent — 
namely', bronchiectasis, empyema with bronch- 
ia! fistula, and lung abscess. Bronchiectasis 
is frequently' undiagnosed, and unaided X-ray 
examination may be of little value, but by 
outlining the bronchial tree with lipiodol, the 
diagnosis is quickly' made by the use of the 
X-ray' film or under the fiuoroscope. In lung 
abscess llie phy’sical signs are often negligible 
and at best depend on the proximity of the 
abscess to the periphery'. The physical ex- 
amination cannot be depended on entirely and 
should always be supplemented by the X-ray. 

W. W. Watkins, M.D. 


The Limitations of the Roentgenologic 
Diagnosis of Diseases of the Thorax. Ernst 
Lachmann. Rontgenpraxis, Sept. 1, 1930, 
II, 769. 

This article endeavors to show how seldom 
the roentgenologic symptoms of a chest dis- 
ease are absolutely pathognomonic, and in 
which cases the anatomical changes are not 
demonstrable by means of the roentgen ray. 
The author’s own experience and the opinion 
of other authors quoted from the literature 
make a very instructive essay on the limita- 
tions of the roentgenologic chest diagnosis. 
Although the roentgen examination is prob- 
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abl}’ the most valuable means of diagnosis to 
the clinician, it should be closely associated 
with other diagnostic methods. 

H. W. Hefke, M.D. 


Silicosis. T. H. Belt. Canadian Med. 
Assn. Jour., December, 1930, XXIII, 802. 

Silicosis is a purely industrial disease, affect- 
ing the lungs of persons whose occupations ex- 
pose them over long periods to the dust of 
hard rock. The disease has received a great 
deal of attention in Africa, where, for man}’ 
years, it has been a serious problem in the 
mining industries. Only within the past six 
years has the disease received serious atten- 
tion in Canada, but in the Province of Onta- 
rio it is now recognized as a compensable 
form of disabilit}'. 

Silicosis is characterized b}’ extreme chroni- 
cit}*. It runs entirely to fibrosis of the lungs, 
and. while not fatal in itself, renders the vic- 
tim particularly vulnerable to pulmonary’ in- 
fections. The majority of sufferers from sili- 
cosis eventually develop tuberculosis of the 
lungs, and the combination almost invariably 
proves fatal. In the presence of silica, the 
tuberculous infection runs wild, but the rea- 
son for this is unknown. Numerous theories 
of an explanatory- nature are enumerated by 
the author. 

L. J. Carter, IM.D. 


Mediastinal Pleural Effusion: A Roent- 
genologic Study. Jacob Sagel and Leo G. 
Rigler. Am. Jour. Roentgenol, and Rad. 
Then, September, 1930, XXIV, 225. 

The author states that mediastinal effusion 
is not so infrequent as formerly believed, and 
is often overlooked clinically, due to difficulty 
in diagnosis. It is generally encapsulated but 
may rarely occur as a free pleural effusion 
and extend secondarily into the lateral pleural 
ca\’ity. Anatomically, the mediastinal pleural 
cavity is divided into two parts, an anterior 
and a posterior, which are separated by the 
pulmonary ligament. Considering location 
there are four possible kinds of mediastinal 
pleural effusion : ( 1 ) that in the anterior 

space on one side ; i 2) that in the posterior 


space on one side; (3) the bilateral type, and 
(4) the so-called “saddle type.” Etiologically 
there are two chief types : ( 1 ) the serous type, 
which is generally associated with pulmonary 
tuberculosis, and (2) the purulent type, which 
is usually pneumococcic or, rarely’, streptococ- 
cic in origin. The purulent type generally fol- 
lows pneumonia and should be sought for 
when prompt return to normal does not occur, 
after the usual period of illness. 

As to the technic of examination, both 
roentgenoscopic and roentgenographic methods 
are used. The characteristic roentgen finding 
is a triangular shadow on either side of, and 
continuous with, the median shadow, from 
Avhich it cannot be separated regardless of the 
position in which the patient is placed. It may 
displace the adjacent part of the lung or heart, 
usually’ the latter, to the opposite side. No 
cardiac pulsation is visible in this abnormal 
shadow. In some cases of posterior medi- 
astinal involvement typical symptoms are pro- 
duced, due to pressure on structures in the 
mediastinum. In the series of 15 cases cited, 
the posterior type predominated, recovery’ oc- 
curring in all but one case. Six were em- 
pyemas in the posterior space and were proved 
by thoracentesis. The article is well illus- 
trated. 

J. E. Habbe, M.D. 


CHEST (GENERAL) 

Bronchomycosis : Report of Two Cases. 
Wniiam Royal Stokes, Edgar F. Kiser, and 
WiUiam H. Smith. Jour. Am. Med. Assn., 
July 5, 1930, XCV, 14. 

The etiologic relationship of certain forms 
of budding fungi included under the genera 
name of Endomyces has been described by 
Castellani in calling attention to chronic bron 
chial infections in which tubercle bacilli in the 
sputum were never demonstrated. Such spu 
turn, however, constantly contained various 
yeast-like organisms, which he divided into 
several groups. 

Two cases are reported in which extensive 
chronic interstitial fibrosis existed and tuber 
cle bacilli were not demonstrated in the spu 
turn. A form of yeast was obtained in bot , 


which in niorfjluihtfry am) cultural character- 
istics rcscinhlcd Monilia aUnroiis as ffiven in 
Castcllani’s table, witli one exception, Thi.s nr- 
pinism, injected into white rats, produced a 
patiiolocric condition similar to that produce<I 
by the tubercle bacillus, hut these lesions did 
not show any tendency to spread throuf^h the 
internal viscera, and remainefl either ns local 
procc.<ses or as scattered nodules on the serous 
surfaces. 

Other ohserv.ations showed this single ex- 
ception to Cnstcllani's grouping, and seemed to 
classify the orgnjiism as Moiiilia alhinvis. The 
isolation of these fungi from the sputum is, of 
course, no proof that they have produced the 
clinical coiulitions <Iescrihe<l. The repeated 
ahscnce of tubercle bacilli and of other or- 
ganisms suggests an etiologic relationship. 

CiiARU'-s G. .SuTitr.Kt.Axn, M.D. 


Post-operative Pulmonary Hypovcntila 
tion. Richard H. Ovcrholt. Jour. Am. Med 
Assn., Nov. 15, 1930, XCV, 1484. 

^ ariatioiis from the normal and plncsiologic 
condition.s below the diaphragon, whicli occm 
after laparotomy and their ctTcct on the posi- 
tion and activity of the diaphragm, indicate 
that pulmonary hypoventilation e.xi.sts for a 
variable time after operation, A routine 
study of the chests of patients before and 
after upper abdominal operations showed a 
^5 per cent diminution of chest e.xpansion 
after operation. The thoracic circumference 
became greater after operation. The observa- 
tions indicated that free, normal respiratoiy 
activity is interfered with after the abdomen 
has been opened. Roentgenograms showed 
the superior-inferior diameter of the thorax 


to be greatly diminished in the post-operative 
films because of a marked elevation of the 
diaphragm. Fluoroscopic observation showed 
a 33 to 50 per cent reduction in diaphrag- 
niatic excursion after operation. Anything 
approaching physiologic aeration of a greater 
portion of the lower lobes during inspiration 
IS impossible because of the position of the 
diaphragm and its diminished excursion. 
There would seem to be a definite mechanical 
disturbance to respiration as a consequence of 


the admi.ssion of air into the peritoneal cavity. 
A .study of (lie vital capacity of 218 patients 
wa.s made before and after the performance 
of abdominal operation.s. Following opera- 
tions on the upper abdomen, the vital capacity 
was rctliiccd rid per cent of the pre-operative 
or normal value. Folloiving lower abdominal 
oiierations the average vital capacity was re- 
duced 40 per cent of the normal value. Ap- 
proximateh- a 1.5 per cent reduction in the 
vital capacity could he attributed to a tightly 
fitting alidoininal hinder applied post-opera- 
tivcly. W'hcn an ordinary surgdcai dressing 
of gain'e and adhe.sivc tape was applied, very 
little change in the vital capacity was noted. 

The effect of pain in limiting respiration 
after operation was investigated by studying 
patients .still under the infiuence of spinal 
anesthesia. From this stud)' it would seem 
proliahlc that a mechanical interference with 
respiration occuns at the time the abdomen is 
opened. This is confirmed b}' the experi- 
mental evidence. That pain is also an impor- 
tant factor cannot be denied. In cases in 
which symptoms of hypoventilation are very 
evident, treatments with carbon dioxide are 
given at regular intervals for a period of three 
or four days, post-operatively. Frequent 
turning and deep-breathing exercises should 
be 1 ‘esorted to early in every case. 

The author suggests a post-operative pro- 
cedure of having the anesthetist give carbon 
dioxide inhalations under positive pressure, 
as the abdomen is closed. Air in the abdom- 
inal cavity is displaced by a physiological solu- 
tion of sodium chloride, which is removed by 
suction as the peritoneum is finally closed. A 
tightly fitting, many-tailed binder should not 
be used when there is pulmonary embarrass- 
ment. The free post-operative use of mor- 
phine should be encouraged. 

C. G. Sutherland, M.D. 


Dust and Pulmonary Disease. Albert E. 
Russell. Jour. Am. Med. Assn., Dec. 6, 1930, 
XCV. 1714. 

The advances which have been made in all 
branches of industrial medicine have helped to 
center attention on dust and its effect on the 
health, as the number of the workers in dusty 
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plication. It may be of any extent, from in- 
volvement of very small portions of pulmo- 
nary parenchyma to a whole lung or both 
lungs. After reviewing a mass of literature 
of the past hundred years, including the pa- 
pers by Coryllos and Birnbaum, Bowen, Van 
Allen and many others, the authors conclude 
that bronchial obstruction is the most impor- 
tant single factor in the production of atelec- 
tasis, and that with the relief of the obstruc- 
tion the lung re-inflates. The pre-operative, 
operative, and post-operative factors, which 
may aid in the formation of this lesion, are 
discussed in detail. 

Bronchoscopically, four types of findings in 
atelectasis were noted : ( 1 ) the presence of an 
obstructing plug or characteristic tenacious 
sputum; (2) a profuse purulent secretion; 
(3) no secretion in the bronchi; (4) one un- 
usual case of local bronchial edema. The use 
of bronchoscopic aspiration in prophylaxis as 
well as in treatment was suggested, and the 
importance of applying the principles of intra- 
bronchial drainage in the posture of the pa- 
tient, in combination with CO 2 inhalations, 
was discussed. 

The uncomplicated post-operative lesion 
presents an excellent prognosis. All post-op- 
erative pulmonary complications, excluding 
embolic types, are not believed to be of the 
same nature. From clinical, X-ray, and bron- 
choscopic observations, the authors believe 
that there seems to be one type more like 
t lobar pneumonia, and they discuss a case il- 
lustrated with roentgenograms. A large and 
most excellent bibliography is attached. 

F. B. Mandeville, M.D. 


CONTRAST MEDIA 

A New Method of Blood Vessel Visuali- 
zation (Arteriography, Veinography, Angi- 
ography) in Vivo. Makoto Saito, Kazunori 
Kamikawa, and H. Yanagizawa. Am. Jour. 
Surg., November, 1930, X, 225. 

The authors review the work that has been 
done in this line up to the present time, and 
describe their solution as a fine emulsion of 
iodized oil, originated by Professor Hattori 


of the Tokio Imperial University. To prepare 
it protalbinacid was used. The preparation is 
a yellowish-white, slightly alkaline, isotonic 
emulsion. No hemolytic or rapid hemostatic 
action in vivo or in vitro was found. Each 
oil globule is smaller than a blood corpuscle. 

This new contrast medium, called L’ombre, 
has given clear, satisfactory roentgenographic 
films. It has also been used in pyelography, 
my^elography, and visualization of fistulte and 
articular cavities. For pyelography it is espe- 
ciall}'' valuable because of the low viscosity, the 
absence of irritation to the mucous mem- 
branes, and the strong radio-activity which in- 
sures ver 3 ' clear shadows. 

The original article should be consulted for 
the technic in using this solution and for its 
preparation. 

Howard P. Doub, M.D. 


Roentgen Diagnosis of Synovial Adhe- 
sions. Editorial. Jour. Am. Med. Assn., 
Dec. 6, 1930, XCV, 1749. 

Following fifteen years of patient experi- 
mentation, another unusual chemical adjunct 
to roentgen diagnosis seems to be available. 
With this new aid, altered permeability of syn- 
ovial membranes can be determined, and ac- 
curate pictures secured of synovial adhesions. 
Demonstrations of abnormal synovial perme- 
abilities were made about sixteen years ago 
by' Dr. Henry Keller, orthopedic surgeon of 
the Neurological Hospital, New York, who 
injected easily diffusible dyes into joint cavi- 
ties, and followed their subsequent excretion 
by the kidneys. Disodium salt of tetraiodo- 
orthosulphobenzoic acid is a non-to.xic chem- 
ical substance readily excreted by the kidney, 
and of sufficient density’^ to cast a distinct 
shadow on the X-ray film. This sodium salt 
is odorless, tasteless, and readily soluble m 
water, an 11.3 per cent solution being isotonic 
with human blood. The isotonic solution is 
non-irritating when instilled into the conjunc 
tival sac of the human eye. Injection into 
laboratory animals does not cause local irnta 
tion. Intravenous injections are well 
by animals and the injected drug is rapi > 
excreted by the kidneys. Kidney function is 



not inipniR’d. Willi <jr<litiary cunccnlralinns, 
no depression is ilemoiistrahlc with isolaleii 
smooth muscles. Alhinn rats, jireviously 
trained in a circular maze, do not show inijiair- 
ment of memory on administration of the new 
drug or .alteration in neuromuscular control. 
Injected into joint cavities of dogs, the new 
compound gives sharply clefmed X-ray 
slnadows of joint cavities. 

C. n. SvTnnn..\Nn, M.l>. 

Urosclcctan in the Demonstration of 
Blood Vessels (Vasography) and Especially 
of Varicosities. Max Ratschow. Fortschr. 
a. d. Gcb. d. Rontgenstr., July, 1930, XLII, 
37. 

For successful roentgenologic ilcmonslra- 
tion of the hlood vessels, four demands have 
to be met by the contrast medium to he em- 
ployed; It must not harm the interna of the 
vessels, nor produce disturbance of circulation 
or affection of the organism, hut it .should be 
sufficiently radiopaque in high dilution. All 
opaque oils produce fatly embolism and bron- 
chopneumonia. Strontium bromalc produces 
dirombosis of vessels. 

Urosclcctan proved to be a very satisfac- 
tory contrast medium, and, as demonstrated in 
a series of reproductions, permitted of c.vcel- 
lont visualization of veins and especially' of 
varicosities. 

Hans A. Jarkk, M.D. 

Uterosalpingography in General Practice : 
''dth Case Reports. J. Martin Johnson. 
Wisconsin Med. Jour., September, 1930, 
XXIX. 497. 

The author’s procedure is preliminary and 
operative. In the preliminary stage, a care- 
ful history is taken and complete physical 
examination made; this latter includes deter- 
uiination of the patency of the cervix, and dila- 
tation of the canal is made. Following this, 
the patient may be taken or sent to the X-ray 
laboratory, the co-operation of an experienced 
roentgenologist being deemed essential. With 
the patient on a table equipped with a 
Bucky diaphragm, by means of the Press- 
ometer, lipiodol is injected. The fluoroscope 
uiay be used to follow the injection, if desired. 


After four or five c.c. have been injected, 
the first film is marie ami the patient is allowed 
to flex or extend her legs, though without dis- 
turbing the nozzle in the uterus. After devel- 
oping the first film and noting the amount of 
nil injected, a .second injection is made. A 
total of 10 c.c. should he sufficient in the ma- 
jority of cases. I'his procedure definitely out- 
lines the uterus and lubes, and localizes the 
])oint of obstruction if the lubes are not patent. 
The procedure is Iiarmless and may be readily 
accomj>!ishcd by the physician who adheres to 
fundamental principles. 

W. W'. Watkins, M.D. 


DIAPHRAGMATIC HERNIA 
(DIAGNOSIS) 

Progress in the Roentgenologic Diagnosis 
of Diaphragmatic Hernia. Alexander B. 
Moore and B. R. Kirklin. Jour. Am. Med. 
Assn., Dec. 27, 1930, XCV, 1966. 

A vast and growing literature on diaphrag- 
matic licrnia attests the keen interest in this 
condition. From experience it is evident that 
diaphragmatic hernia is not merely a path- 
ologic oddity, but a lesion which should be 
taken into practical account and given higher 
rank among the possibilities to be canvassed 
at examination. Recent publications empha- 
size the congenital factor, whereas in earlier 
days the acquired form, principally that result- 
ing from violent crushing injury, was stressed. 
An increase of intra-abdominal pressure is 
often doubtless the cause of hernia, congenital 
gaping of the hiatus esophageus or other fo- 
ramina, or developmental weaknesses in other 
portions of the diaphragm, usually being a 
significant predisposing element. An interest- 
ing variety is that in which the esophagus is 
congenitally shortened. When the entire 
stomach lies above a normally developed dia- 
phragm, some prefer the designation “thoracic 
stomach,” and classify it apart from the her- 
nias. 

Case reports, over the last five years, deal 
with traumatic hernias through breaches in 
various parts of the diaphragm, parasternal 
and other hernias, congenital or acquired, all 
differing in details but fundamentally alike in 
their diagnostic problems. The aggregate of 
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new reports tends to confirm the accepted fact 
that the stomach is most frequently implicated 
in the hernia and is followed by the colon, 
small bowel, omentum, spleen, pancreas, and 
liver, singly or in varying combinations. Of 
all the cases now on record, the vast majority 
were revealed by the roentgen ray. Ob- 
viously, then, the roentgenologist has a virtu- 
ally clear field and a proportionate responsi- 
bility for this diagnosis. The chief obstacle 
to the diagnosis of diaphragmatic hernia is the 
neglect to look for it. The examiner is often 
obliged not only to consider all details with 
extraordinar}"- care, but also to resort to spe- 
cial technics. Unless the hernia is extremely 
small or is reduced spontaneously at the mo- 
ment, thoracic changes will be evident in the 
chest roentgenogram. An}”^ deviation in the 
terminal course of the esophagus or retarded 
entrance of the barium into the stomach, 
should at least suggest the thought of hernia. 
Distortion of the stomach in hernia of any 
type is variable in degree and configuration. 
Rarely, as in a congenital absence of the left 
diaphragmatic arch or in a gross traumatic 
hernia, little distortion occurs. Most often, 
however, the stomach is only partially her- 
niated and hour-glass deformity results rather 
constantly. Since the fundamental distin- 
guishing mark of hernia is the supradiaphrag- 
matic situation of abdominal organs it is nec- 
essary, although sometimes difficult, to trace 
the outline of the arches. Often the arch is 
irregular, or sinuous, or angulated at the point 
of rupture, or the margins of the breach may 
form a visible collar. Respirator)^ movements 
of the arch may be normal, diminished, ab- 
sent, or reversed, depending on the size of the 
hernia and the extent of fixation by adhesions. 
Completing the picture are displacement of the 
heart, if the hernia is large, and shading of 
the lung, in proportion to the amount of com- 
pression. 

Ordinary technic is often inadequate and 
must be supplemented by special methods. 
The advantages of the lateral view have been 
dwelt upon. The prone position, with manual 
pressure on the abdomen, has revealed hernias 
not demonstrable otherwise. Deep inspira- 
tion by the patient, or bending over, while in 
the standing position, fir strong manual pres- 


sure over the abdomen may cause re-appear- 
ance of a spontaneously reduced hernia. Ex- 
amination of the stomach for diaphragmatic 
hernia is not decisive unless both the erect and 
recumbent postures are employed, and careful 
search, by the special methods outlined, is 
made. Diaphragmatic hernia cannot be abso- 
lutely excluded without an examination of the 
colon with the barium enema. Serial observa- 
tions of the ingested opaque meal may be ad- 
vantageous or necessary in establishing the 
diagnosis of the rare cases in which the small 
bowel alone is implicated. Cardio-esophageal 
relaxation, characterized by dilatation of the 
epicardia and ready reflux of the barium into 
the esophagus, might be confounded with her- 
nia. Eventration is perhaps the most decep- 
tive simulant of hernia. In eventration, the 
upper level of the barium in the stomach 
always coincides with the esophageal opening 
when the patient is erect, whereas, in hernia, 
the upper level of the gastric content is likely 
to be above the plane of the esophageal aper- 
ture. 

Charles G. Sutherland, M.D. 


A Very Large Diaphragmatic Hernia. P- 
Eichler. Rontgenpraxis, Aug. 1, 1930, H, 
712, 

A very large diaphragmatic post-traumatic 
hernia Avas found in a patient in whom the 
stomach and colon almost filled the entire left 
chest, reaching to the level of the clavicle. 
The examination of the chest pointed to a 
seropneumothorax, and only during the ex- 
amination of the stomach, by means of a 
barium meal, could the exact diagnosis be 
made. 

H. W. Hefke, M.D. 


dosage 

The Effect of Graded Doses of Roentgen 
Rays on the Mitosis in Vicia faba equina. 
O. Jungling and H. Langendorff. Strah- 
lentherapie, 1930, XXXVIII, 1. 

The authors studied the mitosis in roots o 
Vicia faba equina under normal conditions. 
The curves, plotted with the number o 
mitoses as ordinate and the time as absciss , 
showed a certain rhythm. Exposure to roen 
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pen rays in doses of dO. 50, 175. 420, and 550 
r changed the curves materially. Small doses 
which did not ]>n>duce macroscopic nor micro- 
scopic changes accelerated the cenirse of the 
mitosis. T^arge doses prtxlncing definite in- 
juries caused the aforementioned change in 
the slope and .sliajK' of the mitotic curves, as 
compared with the untreated controls. The 
principal cfTect consisted of an increase of the 
time between two mitotic cycles. For details 
of the changes a study of the curves is recom- 
mended. 

l^RN.sT A. Poiii.r.. M.D., Ph.i:). 


A Contribution to Dosimetry with the 
Sabouraud-Noirc Tablet. Karl Hoedc. 
Strahlcntherapic, 1930. XXXVIII, 173. 

The author compared the Sahouraud-Noire 
Talilct at potentials of 75 K.W, and 120 K.V., 
unfiltcred, 0,5, 1.0, and 4.0 mm. .Al, with a 
Hammer dosimeter, lie found that, in addi- 
tion to the sources of error demonstrated by 
previous investigators, there is to be added the 
absorption by the tablet holder. Depending 
on the penetration of the radiation, this error 
may amount to as high as 50 per cent. 

Ekx.st a. Pohli:, M.D., Pii.D. 


The Necessity of Exact Dosage Data in 
Grenz-ray Therapy. O. Gfrorer and Heinz 
Berger. Strahlenthcrapie, 1930, XXXVIII, 
184. 

Emphasis is laid upon the fact that the half 
value layer is not a good quality factor in 
Grenz-ray therapy. It is essential to indicate 
the peak kilovoltage, the tube current, the win- 
do\v-to-skin distance, and the output in r- 
units. 

Ernst A. Pohle, M.D., Ph.D. 


A Biological Calibration of an X-ray 
Dosimeter. Charles Packard. Jour. Cancer 
Research, March, 1930, XIV, 134. 

The author calibrated a Victoreen dosim- 
eter, 1928 model, by a biological method. The 
eggs of the Drosophila were radiated and the 
proportion which hatched, following radiation, 
'vas determined. It has been found that when 
these eggs are subjected to a radiation of a 


<lcfmile number of r-uiiits, a certain percentage 
hatcli. Tiiis is independent of the quality or 
w.ivc length of the X-racliation employed. A 
curve was nhlaincd sliowiug tlic percentage of 
eggs hatching after various doses measured in 
r-units by a large, open ionization chamber. 
'I'his curve is not accurate for very small or 
very large doses. The dosimeter was tested 
and calibrated against the curve at 60, 100, 
150, and 200 kilovolts. The first three were 
obtained on a Wappicr Dic.x (thermionic rec- 
tification). The lest with 200 K.V. was made 
with a mechanically rectified outfit. 

The author found that the dosimeter records 
the dosages correctly, according to this meth- 
od, when the voltages range from 100 to 200 
kilovolts. Under 100 K.V., the full intensity 
was not registered, being about 13 per cent too 
low at 60 kilovolts. 

John R. Carty, M.D. 


The Reproductivity of the Roentgen Dose 
Unit. Hermann Behnken and Robert Jaeger. 
Strahlenthcrapie, 1930, XXXVI, 778. 

Rcisner and Neeff have published the re- 
sults of measurements {Strahlcni hero pie, 
XXXIV, 313) showing that apparently the 
calibrations of various ionization instruments 
in r-units do not agree well. The authors dis- 
cuss this paper in detail and offer material 
demonstrating the fact that the r-unit is pos- 
sible of reproduction Avithin close limits if the 
measurements are conducted properly. 

Ernst A. Pohle, M.D., Ph.D. 


FOREIGN BODIES 

Observation in Fifty Cases of Foreign 
Bodies in Air and Food Passages. E. G. Gill. 
Virginia Med. Monthly, November, 1930, 
LVII, 516. 

Forty-seven cases gave a history of hav- 
ing aspirated or swallowed a foreign body. 
Three cases did not have such a history. 
One of these had been treated for cough, pneu- 
monia, and empyema before the X-ray showed 
a mattress tack in the right main bronchus. 
The second baby had been treated for five 
weeks for “colic” before the X-ray examina- 
tion showed a large Avire ring in the esopha- 
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gus. The third was a child, three years old, 
who was treated for six weeks for cough, 
pneumonia, and asthma, before the X-ray 
showed a carpet tack in the right main 
bronchus. 

When a definite history of choking or 
coughing is given by the parents of a child, 
following eating or playing with objects, or- 
ganic or inorganic, the case should be consid- 
ered one of a foreign body until proven other- 
wise by every diagnostic method at our com- 
mand. 

W. W. Watkins, M.D. 


A Molar Tooth in the Left Lower 
Bronchus. David H. Ballon. Canadian 
Med. Assn. Jour., December, 1930, XXIII, 
821. 


This is a case report of a patient who had 
seven teeth extracted under general anesthesia. 
On coming out of the anesthetic he coughed 
spasmodically and told the dentist he had 
swallowed something, because he felt a tight- 
ness in the chest. Two days later he became 
very ill with symptoms of lung abscess. The 
X-ray examination showed a tooth in the left 
lung. Under gas and ether anesthesia the 
tooth was removed. Recovery was unevent- 
ful. 


L. J. Carter, M.D. 


Missed Intra-ocular Foreign Bodies: Re- 
port of Cases. Barton J. Powell. California 
and Western Med., October, 1930, XXXIII, 
733. 

After discussing foreign bodies in the eye 
in general and the tolerance of the eye to many 
of these, the author reports several cases in 
which foreign bodies were present for a num- 
ber of weeks. 

The author summarizes as follows : “There 
should be frequent use of the magnet and 
X-ray, not only to detect the presence of a 
foreign body, but also as a safeguard against 
probable charges of malpractice and neglect. 
And, lastly, make intelligent use of that most 
valuable localization appai'atus, perfected by 
that grand old master, the late William M. 
Sweet.” 

F. B. Sheldon, M.D. 


GALL BLADDER (NORMAL AND 
.PATHOLOGICAL) 

Cholecystitis and Cholecystography. Hugh 
Smith. Southern Med. Jour., October, 1930, 
XXIII, 929. 

This author reports his experience in a 
study of 150 patients by the use of dye intra- 
venously. He first used the dye by the oral 
method, with tablets and capsules, but the re- 
sults were so unsatisfactory that the intrave- 
nous technic was adopted, and since the im- 
provements in oral technic he has not seen 
fit to return to the former method. Of the 
150 patients, 94 were considered as pathologi- 
cal. Fifty have been operated upon, and a 
diagnosis was confirmed in 48, so that the pre- 
operative diagnosis has been confirmed in 96 
per cent of the cases. The two errors in di- 
agnosis were both found to have duodenal ul- 
cers, and the failure of the gall bladders to 
empty is believed to have been due to pyloro- 
spasm, with prolonged gastric retention of the 
fat meals. The dye is given at the office at 
9 A. M., and films are made at five hours and 
again at eight hours, with a fatty meal 
between. 

W. W. Watkins, M.D. 


Cholecystography : An Analysis after Six 
and One-half Years' Application. Sherwood 
Moore. Jour. Am. Med. Assn., Dec. 27, 
1930, XCV, 1957. 

The underlying physiologic and radiologic 
principles of cholecystography have altered lit- 
tle since 1923. There have been certain changes 
in views or detail of methods and other points. 
The author discusses these and epitomizes the 
sum of the experience of himself and his co- 
workers. 

Phentetiothalein sodium-N.N.R. (phenol- 
tetraiodophthalein sodium) is preferred. In 
addition to being an effective test of liver 
function, this dye is less toxic than others. It 
produces a more desirable cholecystogram, 
with a smaller quantity of dye. The use of 
substances other than the halogenated phe 
nolphthaleins for visualizing the gall bladder 
have not proved practical in their hands, n 
general, whatever the dye employed in cho 
ecystography, accuracy demands that it ^ 
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pvcii inlravcimusly. lor a known (|nant‘ny of 
tlic sulistnncc lml^t rcarli llir oirmlation if tin- 
rcsiillnnt }:;alI-I)Ia(l(kM- imai:o is to Iw exactly 
evaluated. The routine of arltninislralion is 
jnven in <lctail. (Iral administration, in their 
hand.s. has been employed for dinijnoslie pur- 
poses only in .sjn'cial ca.ses. in which tlie .symp- 
toms .are insufiieient to warrant the intra- 
venoirs procedure, or occa.sionally in an ohe.se 
subject when there is <IinicuUy in (hulinit: a 
vein suitable for piinctnre. Their experience 
has been that more suhjeclive discomfort 
(iKsually in the alimentary tract 1 follow.s the 
oral than the intravenous administration of the 
dye. Voinitiii}: and tliarrhea raise a doubt 
as to Avhethcr or not snfhcient dye is absorbed 
from the alimentary tract to jtive dependable 
data as to its concentration in the Rail bladder. 
Phcntetiothalein sodium is valueless as a lest 
of liver function when ^iven orally, because 
fhc quantity of d\'e absorbed is unknown. 
Cholecystopraphic estimation of the condition 
of the gall bladder is base<l on the fact that 
the normal organ receives the dye. concen- 
trates it, alters in size (or .shape), and finally 
evacuates its contents. This sequence can be 
assured only if the organ is at rest during the 
foregoing cycle. A diseased gall bladder has 
Its functions interfered with, and the depar- 
ture from normal behavior is proportional to 
the degree of impainnent of the organ. The 
test reveals anatomic cliangcs only coincident- 
ally or inferential!}'. 

The fat meal is not used for testing the 
oraptying capacity of the gall bladder, experi- 
ence indicating that if tlic organ is visualized 
'twill empty itself; also, that any impairment 
pf its wall that might affect the organ’s abil- 
'ty to void its contents would have as con- 
comitants obvious deviation from the normal 
cholec3'stographic behavior. In disease of the 
liver, of such extent that the gall-bladder 
function is affected, there would scarcely be 
occasion to attempt cholecystography, as the 
diagnosis would probably be obvious. Acute 
disease of the biliary tract is a contra-indica- 
tion to cholecystography. In pericholecystitis 
of intrinsic origin, there is a total absence of 
the concentrating function of the gall bladdei. 
Jlo pericholecystitis of extrinsic origin, there 
is an approximately normal concentrating 


funciion of tlu' gall bladder, with rarely de- 
mnnstrahle deformity or fixation of the organ. 
IVricholecyslilis is dealt with at length for 
the roa.s'on tli.'it it has main' pitfalls in chole- 
evstograjdne interpiTtation. 

There is a type of stone found in the gall 
bladder with normal function which is not 
otherwise (li.scerniblc. the so-called negative 
or ehole.sterol stone. Because of the experi- 
ence with calcified stones, radiographic seardi 
for them precedes cholecystography. Low in 
the scale of accuracy of pre-operative diag- 
no.si.s is the cholccystogram which reveals 
a gall bladder with a deficiency of the con- 
centrating fuiiclioii, having a “thin” or “faint" 
.sharlow. The persistence of the shadow be- 
yond .a twenty-four-hour period is so depen- 
dent on food intake and activity that its diag- 
nostic importance has dwindled virtually t>> 
the vanishing point. The gall bladder that is 
prompti}' visualized, concentrates the dye, and 
empties without delay in the oral method is 
a normal gall bladder. Any deviation from 
this behavior, when the oral test is employed, 
.sliould be followed by an intravenous test. 

CiiAKi.KS G. Sutherland, M.D. 


Biliary Tract Visualization with Radi- 
opaque Oils, Richard H. Overholt. Surg., 
Gynec. and Obst., January, 1931, LII, 92. 

The use of radiopaque solutions to define 
the biliary ducts after a drainage operation 
has proved of sufficient value during the past 
year to warrant the publication of the results 
of such a procedure. The more limited the 
exploration at the time of operation the great- 
er this uncertaint)L A definite knowledge of 
the patency of the biliary duct system is re- 
quired in the proper post-operative manage- 
ment of the case, such as the determination of 
the time for withdrawal of the T-tube, and in 
giving a prognosis as to the probabilit}’’ of a 
persisting biliary fistula. The determination 
of obstruction of the common duct before the 
T-tube is withdrawn is also important if a 
second operation is required, as the common 
duct is more easily located if the T-tube is 
left in siiii. 

There are various indirect ways of gaining 
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information about the condition of the com- 
mon biliary duct after operation. However, 
in some patients these criteria are not reli- 
able. During the second or third week after 
operation, the patient is placed on an adjust- 
able fluoroscopic table. The gall-bladder 
drainage tube or common duct tube is then 
injected with the opaque material, under fluo- 
roscopic control, the amount varying from 15 
to 20 cubic centimeters, depending upon the 
manner in which the" biliary system fills. No 
force is required to make the injection as the 
solution will practically run into the ducts by 
tbe force of gravity. 

Campiodol (iodized rapeseed oil) was found 
to be a safe and satisfactory visualizing me- 
dium. When a complete or partial obstruc- 
tion of the common duct was noted, the drain- 
age tube was clamped following the injection, 
and fluoroscopic examinations made at inter- 
vals over a period of from 30 to 40 minutes. 
In some a duodenal tube was passed, and a 
solution of magnesium sulphate was injected. 
In no instance was there an untoward result 
following the injection of the biliary system. 
In the patients in whom no obstruction to the 
emptying of the common duct existed, the 
campiodol passed immediately through the 
duct and into the duodenum. At times the 
flow of the oil would be checked at the am- 
pulla momentarily, during which interval, 
waves in the common duct seemed to sweep 
the oil toward the hepatic ducts, before it 
would enter the duodenum. In such cases, 
however, the hepatic ducts filled poorly and 
the common duct incompletely. Roentgeno- 
grams showed the opaque medium scattered 
in the upper jejunum. It is well, for this 
reason, to make a large enough exposure to 
include both upper quadrants of the abdomen. 

When an obstruction existed in the com- 
mon duct, this duct as well as the hepatic 
ducts promptly filled and were clearly visua- 
lized. The position, contour, and size of these 
ducts were clearly determined. Incomplete 
common duct obstruction in some cases was 
evidenced by a filling of the duct system, with 
only small expulsions of oil into the duode- 
num. When contraction waves were seen in 
the common duct, with obstruction present. 


there was a tendency for the opaque medium 
to be forced higher in the hepatic ducts. 

The injection of a cholecystostomy drain, 
with obstruction of the common duct, showed 
the gall bladder, cystic and hepatic ducts. If 
there was no obstruction, the gall bladder and 
ducts filled poorly and immediate entrance of 
the campiodol into the duodenum was noted. 
This information was especially important as 
it was in such cases that exploration at the 
time of operation was unwise. In cases in 
which the common duct obstruction had exist- 
ed for a long period of time, a dilatation of 
the hepatic ducts could be demonstrated. In 
the author’s cases the degree of hepatic duct 
dilation corresponded closely to the degree of 
liver drainage as estimated by the biliary out- 
put, the change in the Van den Bergh reac- 
tion, and the duration of the convalescence. 

D. S. Childs, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

On Great Gastric Retention and Dilata- 
tion of the Stomach in Cases of Gastroduo- 
denal Ulcer and Cancer of the Stomach. T. 
Klason, Acta Radiologica, 1930, XI, Ease. 4, 
No. 62, p. 444. 

The author analyzes his cases of gastrodu- 
odenal ulcer and gastric carcinoma seen in the 
past five years. Of 451 cases of ulcer, 258 
were duodenal, and 193 were gastric. He 
found gastric retention in 11 per cent of the 
duodenal ulcers and in 5.7 per cent of the gas- 
tric ulcers. Of the 201 cases of gastric carci- 
noma, retention was found in 14.3 per cent, 
being, of course, most common in the antral 
lesions. The author calls attention to the fact 
that in obstructing carcinoma of the pyloric 
end of the stomach the tumor is better dem- 
onstrated at four hours than immediately after 
the barium meal. 

M. J. Geyman, M.D. 

Acute Ulcerations of the Stomach in Chil- 
dren. Benjamin Rice Shore. Ann, Surg., 
August, 1930, XCII, 234. 

A female infant, aged 22 months, had fre 
quent vomiting for thirty-six hours. It die 
at operation, with an acute perforated ulcera 
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lion of llie stoinacli wall, llio \ilcof sU- 

iiatedim the posterior wall tu-ar the fuiohis of 
the stomach. There wore no sipits of ohronie 
ulcer prc.sont. The tuarkedly heiniirrhairio 
edges of the necrotic area snigfgest that the )>ri- 
mary lesion was one aX heinorrliapc. either 
from local injury, ovenlistention. or vascular 
thromhosis, and that ija.sirie digestion in this 
area caused the perforation. 

The etiohtgy of acute ulcer.s is discussetl. 
Congestion, einholisin, thromhosis, vascular 
disease, direct injury to the mucosa, and nerv- 
ous influences are considered. 

F. n. Man»i:vm.i.k, M.l). 


Gastric and Duodenal Ulcers. L. O. 
Nordstrom. Jour. Kansas Med. Soc., Sep- 
tember, 1930, XXXI, 316. 

The diagiiosis of peptic ulcers in well devel- 
oped and uncomplicated cases is cottiparatively 
easy, hut in early cases and when complica- 
tions cloud the picture, diagnosis is often most 
difficult. Roentgen-ray es:aminations are posi- 
tively necessary for a correct diagnosis. Not 
only may a positive diagnosis of ulcer he made 
when a niche is present, hut definite informa- 
tion as to the size, shape, }Ktsition, and motility 
of the stomach, may he gained. 

W. W. Watkins, M.D. 


Contribution to the Knowledge of Ulcer 
of the Extra-bulbar Portion of the Duo- 
denum. Rodolfo Viviani. La Radiologia 
Medica, June, 1930, XVII, 698. 

A survey of the contemporary literature dis- 
closes very few references to ulcers of the 
extra-bulbar portion of tiic duodenum. The 
author reports the radiological examinations 
0^ four cases. The main difficulty encountered 
ia the clinical diagnosis of this lesion is the 
jack of characteristic symptoms which would 
indicate its exact position. The radiological 
nianifestations are, instead, fairly well deter- 
mined. The author, after a detailed study, is 
icd to the following conclusions: 

(^) The positive signs of the ulcer are : 
(1) ulcer niche; (2) general deformity of the 
duodenum, consisting of a stenosis around the 
orifice of the niche and of a disappearance of 
ffie shadows of the duodenal ridges; (3) the 


pivsciK'o of a .spasm in front of the image of 
the ulcer. 

(h) A divcrlicitlar image of the extra-bulbar 
poition of the duodenum may he interpreted 
as an ulcer and diffcrciuialcd from other af- 
I'eetions when a compiclc study is made of the 
alterations of the walls of the intestines. 

fcj .-Mtlioiiglt the niche is the most signif- 
icant of the radiological signs, other anomalies 
of the duodenum may disclose peculiar char- 
acteristics of an ulcerative proce.ss. In doubt- 
ful c.iscs. liowevcr, a positive diagnosis must 
he supported hy clinical symptoms. 

(il) Tlie analogies existing in the radio- 
logical images of tlie alterations of the differ- 
ent portions of the gastro-entcric tube, in 
which an nicer may he located, show how tlie 
intestinal canal responds, with constant and 
peculiar luctiircs, to the anatomic condition of 
the area affected. 

(i') The fact that an ulcer of this portion 
of the duodenum is not so rare an occurrence 
as i.s frequently thought ouglit to lead the 
radiologist to an accurate and systematic study 
of the entire duodenal area. 

L. Marinelli. 


Peptic Ulcers : Diagnosis and Treatment. 
Philip King Brown. California and West- 
ern Med., November, 1930, XXXIII, 804. 

Tiie author discusses the etiology, medical 
treatment, subjective symptoms, and partic- 
ularly the value of the X-ray in diagnosis and 
treatment. When the X-ray reveals a typical 
deformity, with a six-hour retention, and there 
is a characteristic history of pain after food, 
with occult blood in a milk lesidue stool, the 
author believes it is foolish to say nothing is 
wrong. When, with a clinical and X-ray diag- 
nosis of ulcer, the surgeon complains that he 
has failed to find the ulcer at operation, the 
case has not been properly studied or the op- 
eration properly conducted. 

Retention, evidenced by distress, lack of 
appetite, loss of weight, nausea, vomiting, etc., 
and confirmed by the X-ray, does not neces- 
sarily call for surgery. Cleaning out such a 
stomach and the Lenhartz diet will usually 
steadily reduce the retention. The author’s 
plan is to re-check in twelve days, with grad- 
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ually increased diet. As much as a 50 per 
cent retention from ulcer has disappeared in 
that time. A few cases, not good 'operative 
risks, have had the rest and diet continued a 
month or even more, and he is gratified to find 
that it is worth while often enough to give it 
serious consideration. 

F. B. Sheldon, M.D. 


Syphilis of the Stomach — A Study of 
Eight Cases. John B. Fitts. Ann. Int. 
Med., December, 1930, IV, 628. 

During a period of eight years there were 
35,000 patients admitted to the hospital, with 
eight cases of gastric syphilis. 

The X-ra)^ signs of gastric S 3 'philis are as 
follows : 

1. A concentric, S 3 "mmetrical defect of 
the gastric lumen. 

2. The stomach appears high, with nar- 
rowed lumen. 

3. If the lesion is antral, it appears in a 
narrowed tubular effect. 

4. If the lesion is of the hour-glass t 3 ’^pe, 
the isthmus of the hour-glass is elongated 
and dumbbell-like. 

5. The pylorus may be gaping, or, less fre- 
quently, obstructive. 

6. Six-hour residues are found only in the 
obstructive t 3 ‘pe. 

7. The technical point of differentiation 
from carcinoma lies in the fact that the S 3 ^phi- 
litic lesion is S3’mmetrical, while the carcino- 
matous is as 3 mmetrical and irregular. 

S 3 'philis may involve the stomach in three 
wa3'S, namel 3 ', (1) diffuse S3'^philitic gastritis; 
(2) S3-philitic ulcer; (3) gummatous infiltra- 
tion. The S3TOptoms present in gastric S 3 'philis 
are pain, vomiting, loss of weight, positive 
Wassermann. and characteristic X-ra 3 '^ find- 
ings. 

C. H. DeWitt, M.D. 


Psychogenic Factors in the Etiology of 
Ulcerative Colitis and Bloody Diarrhea. 
Cecil D. Murray. Am. Jour. Med. Sci., 
August, 1930, CLXXX, 239. 

In this article, the author reviews a series 
of 12 cases of ulcerative colitis and bloody 
diarrhea, with special reference to pS3’chogenic 


factors in their etiology. He cites a number 
of cases in which there is a rather startling 
relation between the onset of the disease and 
the outbreak of emotional disturbance, the first 
mucus shreds or the first blood appearing in 
the stools at times of emotional stress. He 
gives complete histories of four cases in which 
this relation was most striking that tend to 
show how serious the ph 3 ^sical condition ma 3 ' 
become in one or more of the following circum- 
stances, namel 3 ’^: (1) if the emotional conflict 
is deep-seated or chronic or not easily settled ; 
(2) if there is a specific organism, and, vague 
though it is, we must add, (3) if the individ- 
ual is predisposed in some way by heredity, 
early training, general physical or nervous 
makeup, etc., to colon afflictions. 

He compares this last to the fear component 
in cases of gastric ulcer, emphasized b 3 '^ Draper 
and McGraw (Am. Join-. Med. Sci., 1927). 

The outstanding trait in colitis patients be- 
sides fearfulness is their emotional immaturity, 
and in this respect they differ from the gastric 
ulcer individuals. 

The author finds that mental conflicts con- 
cerned with marriage were more commonly 
found than other t 3 'pes of situations which 
might evoke anxiety. In each case, the pa- 
tients faced their problems in an inadequate, 
infantile manner. He feels that if the path- 
ologic process has not progressed too far, a 
thorough investigation into the patient’s life 
and mental attitude ma 3 ’^ afford opportunity 
for much needed ps 3 mhotherapy. 

Roe J. Maier, M.D. 


The Irritable Colon. John Muir. British 
Jour. Radiol., September, 1930, III, 391. 


The author attempts to show that evidence 
of gastric irritation may be found not merely 
with such extrinsic causes as pathologic ga 
bladder, appendix, etc., but that the same fin 
ing may^ be co-existent with no extrinsic or 
ganic lesion, but onl 3 ' a similar state of irrita 
tion of the colon. Localized pylorospasm is 
considered -more -significant than ^genera izc 
hypertonicity' or hyperperistalsis, as regar 
colon irritability. The signs of irritable colon 
are given as follows: (1) tenderness istn 
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iitcd aionfr liio. course of the coirui. often ac- 
centuated over the middle of the transverse or 
over tlie descending portions : < 2 } exaggerat- 
ed and irregular haustration nr segmentation; 
(3) inconstant dilatation of the proximal on- 
ion, and (d) hy enema study of hypermotility 
through certain segments, most often tiu; pel- 
vic and descending portions. The author 
urges c.aution in tlic interinetatloji of irrita- 
bility of the colon, since there are sneh wide 
variations within normal limits, hut at the 
same time calls atlention to the extreme vari- 
ability of the roentgen linding.s as the clue to 
absence of organic intrinsic, lesions and the 
presence of irritahility oidy. 

J. E. IlAtinr,, M.D. 


The Roentgenologic Demonstration of a 
Gastric Myoma. Hans Gcbhardt. Ront- 
genpraxis, Oct. IS, 1930, II, 913. 

The diagno.sis of benign tumors of the 
stomach has been greatly furthered by the 
roentgenologic cxamitiation, using small 
amounts of barium, and compression. It is 
possible to reach a diagnosis of a benign gas- 
tric tumor in quite a number of cases by thi.s 
examination, especially if one observes the be- 
havior of the surrounding mucosa. A case is 
described in detail which presented a definitely 
outlined, well circumscribed, round filling de- 
fect in the corpus of tlic stomach, with a 
normal mucosa surrounding it. Operation 
proved that this tumor was a myoma. 

H. W. Hefke, M.D. 


Radiological Diagnosis of Duodenal Ul- 
oer. Paolo Buisson, Marco Bermond, and 
Mario Buisson. Minerva Medica, April 14, 
f930, I, 599. 

The most reliable method to adopt for a 
diagnosis of duodenal ulcer is a series of radio- 
graphs. Fluoroscopy, while not entirely satis- 
factor}', is superior to any clinical examination 
3nd is to be considered, in some cases, as a 
supplement to radiography. 

The authors analyze the fluoroscopic factors 
(gastric- hypertonia, Kreuzfuchs’ sign, pyloric 
insufficiency, temporary spasm of the pyloric 
negion, etc.) which may be noted in a case of 


duodenal ulcer. Tlicy point out the inade^ 
(piacy of such examination by discussing other 
gastric alTcctions which would present the 
same Ihioro.scopic characteristics. Clinical ex- 
amination and hi.slory arc to be resorted to 
only wben more factor.s of diflerentiation are 
needed becau.se they cannot, by themselves, 
.snp]>ly any definite criterion except for the 
ino.st evident cases. 

.'\s fr)r radiographic signs, it is advisable to 
oon.sider two series. The first shows a patho- 
logical stage of the pyloro-duodenal region, but 
it cannot lead to an unquestionable diagnosis. 
It consist.^ of such anomalies as eccentric po- 
sition of the pyloru.s, with respect to the duo- 
denal hull), the pyloro-duoclcnal ‘‘dextro-fixa- 
(ton,” and the bulbar ante-position ct similia. 
The second scries consists of the positive 
pathognomonic signs of duodenal ulcer, name- 
ly. the niche, the cicatricial deformation, Aker- 
lund's pscudo-divcrticulum, and the “encoche” 
or “bulbous defect.” The authors consider the 
persistency of the shape and position of these 
images as the most reliable factors, and illus- 
trate their detailed discussion by reporting 21 
cases (out of 300 studied), with an extensive 
radiographic repertoire. 

L. Marinelli. 


X-ray Examination in Acute Intussuscep- 
tion. Einar Edberg. Acta Radiologica, 
1930, XI, Fasc. 2, No. 60, p. 194. 

For twenty years the author has been inter- 
ested in intussusception, but only in the last 
two years has he employed the X-ray exami- 
nation in selected cases. The higher the intus- 
susception, the more difficult is the diagnosis 
hy opaque enema. The author s experience is 
that in pure ileal intussusception it is very 
liard to make any other pre-operative diagno- 
sis than intestinal obstruction. He has found 
Meckel’s diverticulum involved in a number of 
these cases. 

Intussusception of the colon was the first 
form to be described from the roentgeno- 
graphic viewpoint. Edberg feels the X-ray 
examination is of no great value in acute in- 
tussusception of the colon, but of much use- 
fulness in chronic colic intussusception in 
adults. Seventy-five per cent of all intussus- 



618 


RADIOLOGY 


ceptions occur in children, and 75 per cent of 
these are in the vicinity of the ileocecal junc- 
tion. The author describes two main types: 

( 1 ) the ordinary ileocecal intussusception and 

(2) a variety which he terms the ileo-ileocolic. 
At X-ray examination one sees the head of 
the intussusceptum and the central column of 
barium mixture filling the outer column as a 
piston fills the barrel of a syringe. In ileo- 
cecal intussusception there is ordinarily a 
shell-shaped filling defect in the opaque col- 
umn in the region of the invagination. The 
head of the intussusceptum may pass far into 
the colon. The colon distal to the lesion is 
usually tubular, with decreased haustrations. 
There is likely to be comparatively little ac- 
cumulation of gas in the small intestine, even 
though ileus has existed for some time. 

- In ileo-ileocolic intussusception, the primary 
invagination occurs in a loop of the terminal 
ileum, and at first only the small intestine is 
involved. Usually this type of intussuscep- 
tion does not pass as far into the colon as the 
common ileocecal form. The invaginated part 
has more room than in the ileocecal type, and 
the peripheral portion looks like a stocking 
drawn over the swollen invagination. The 
opaque enema can pass between the middle 
and outer cylinders of intestine. The haus- 
trations are small. The lower colon is tubu- 
lar, but near the intussusception one often 
sees a beautiful relief of the mucous surface 
of the bowel. As ,a rule, there is more gas in 
the small intestine than in the ileocecal intus- 
susception and meteorism appears much 
earlier. 

The author states that he has compared the 
fluoroscopic appearance, the roentgenograms, 
and the operative findings in his cases, and 
that as a result he feels that a differentiation 
between ileocecal and ileo-ileocolic intussus- 
ception can be made by the X-ray examina- 
tion. The importance of this is better under- 
stood in view of the fact that early ileocecal 
intussusception may often be reduced mechan- 
ically, whereas the ileo-ileocolic type should 
be operated upon immediately. 

The author has been interested in attempts 
at reduction by barium enema. He has seen 
three cases of early ileocecal intussusception 
rapidly and completely reduced b}" the opaque 


enema. One of these patients was explored 
24 hours after the reduction, and characteris- 
tic residual swelling and edema were found 
in the cecum. Another case showed almost 
instantaneous reduction of an intussusception 
that screen examination had shown to have 
reached the hepatic flexure; when symptoms 
recurred within a week, an operation was per- 
formed which disclosed a diverticulum in the 
terminal ileum and fixation of both the cecum 
and appendix. The fixation of the cecum pre- 
vented cecal invagination but permitted ready 
prolapse of the diverticulum into the colon. 
Cases of this sort may allow invagination of 
the ileum into the colon for a considerable 
distance; reduction is usually easy. Edberg 
has seen partial reductions under the screen 
which were not permanent. 

At the end of the article the author reports 
11 cases, 9 of which are under one year of 
age. Only one of the patients succumbed. 
The clinical history, roentgenograms, and op- 
erative findings are given in each instance. 
He concludes as follows : 

(1) Simple ileocecal intussusception on 
• roentgenograms, shows a wide, shell-shaped 

filling defect in the barium enema at the site 
of the lesion, and only a small amount of gas 
in the small intestine even after a relatively 
long illness. 

(2) Ileo-ileocolic intussusception shows 
the opaque medium in a thin layer about the 
intussusceptum, and gives the impression of 
an irregular, spiral filling defect in the barium 
column. The mucosal folds in the wall of the 
colon are visible. There is more gas in the 
small intestine than in the ileocecal type. 

(3) When the primary intussusception 
occurs only a few centimeters from the ileo- 
cecal valve, a secondary invagination of the 
cecum occurs, and the roentgenographic ap- 
pearance resembles that seen in ordinary ileo- 
cecal intussusception. 

A. L. Hart, M.D. 


Stasis of the Cecum and Ascending Colon. 
L. D. Johnson. Jour. Kansas Med. Soc., 
September, 1930, XXXI, 322. 

Many patients complaining of pain in t e 
right lower quadrant submit to operation with 
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out obtaininii relief. Many such eases are due 
to ohstniclinn or stasis in the proximal colon, 
usually from some conj^cnital defect, an<l the 
cecums arc occasionally found to he greatly 
disieiulod at the dependent jvnl. containing a 
double hand. There is usually a history *i' 
prolonged low-grade paiJi in the right iliac 
fossa, extending up to the right costal margin. 
Reflex stomach symptoms are frequent, such 
as nausea, cpignstric j)atn. acid eructations, 
etc. The X-my will tell the whole story. 
From 6 to 10 hours after a barium meal, the 
opaque material will he in the cecum, where it 
stays for from *18 hours up to several <lays. 
One case was observed in which it remained 
in the cecum for M days. Tire cecum and 
ascending colon cannot he emptier! on palpa- 
tion and the area of obstruction may he vis- 
ualized. In patients who have previously had 
appcndectomic.s and the symplmns still remain, 
tbe X-ray examination gives tire same picture. 

W. W. Watki.xs, M.D. 


The Clirrical Dtagriosis of Hypertrophic 
Syphilis of the Stomach. Heinz Baumcckcr. 
Med. Klinik, Oct. 17, 1930, XXVI, 1557. 

Syphilis of lire stomach is a rare disease. 
It is seen in approximately oirly one out of ten 
thousand autopsies. The clinical diagirosis is 
very difficult. Symptoms from the stomach 
and a positive Wassernrann reaction do not 
constitute enough evidence for tlris diagnosis. 
The roentgenologic findings are by iro means 
so characteristic that one can depend on them. 
According to Carman and Hartwell, syphilis 
of the stomach should be suspected if the 
tnarked roentgenologic changes are out of pro- 
portion with a slight cachexia and anemia. 
Either an ulcer or a carcinoma (especially the 
scirrhous type) can give the same appearance 
^s syphilis. The disappearance of clinical and 
roentgenologic findings after specific therapy, 
taken by some authors as proof, can be ex- 
plained as caused by tbe diet regime, and self- 
healing of ulcers. Many cases of so-called 
syphilis of the stomach are not proved. The 
case of a thirty-tvvo-year-old woman is de- 
scribed in detail. The roentgenologic, diag- 
nosis was carcinoma of the stomach. How- 


ever, a laparotomy and a biopsy showed a 
chronic inllammatory lesion which was con- 
.sidered to be syphilitic. 

rr. W, llia-KE, M.D. 


The Reaction of the Content of the Gas- 
iro-intcstinal Tract. Frank C. Mann and 
Jesse L. Bollman. Jour. Am. Med. Assn., 
Dec. 6, 1930, XCV, 1722. 

'I’iie various di.geslivo enzymes that are 
jxiured into the gastro-intestinal tract require 
(lifrcreiU chemical reactions of the gastro-in- 
teslinal content for optimal activity. These 
reactions vary from one definitely acid for the 
.stomach to one neutral or slightly alkaline for 
the remaining portion of the gastro-intestinal 
tract. The changes in reaction of the gastro- 
intestinal content, as it passes through the 
gastro-intc.stinaI tract, necessitated because of 
the needs of the various enzymes, have 
formed the basis for many physiologic prob- 
lems and have offered the possibility for the 
development of certain pathologic conditions. 
The actual changes in the acidity of the gas- 
iro-intcstinal content and following various 
diets are in themselves of considerable physi- 
ologic value. Tlic mechanism whereby the 
changes are graded as the content passes, for 
instance, from the acid secretion in the stom- 
ach to the neutral or alkaline secretion in the 
duodenum, also raises problems of consider- 
able physiologic significance. 

Supplementing the experimental production 
of peptic ulcer by Mann and Williamson, it 
was necessary' to "determine whether the tlieo- 
retical considerations that made possible the 
development of a successful method of pro- 
ducing chronic peptic ulcer were correct. In 
order to determine this, it was necessary to ob- 
serve the changes in acidity taking place in the 
gastro-intestinal tract, particularly at the py- 
lorus and in the duodenum, at frequent inter- 
vals, over long periods of time, in the fasting 
state, and following the ingestion of various 
types of food. An exceedingly satisfactory 
method was developed, and this is described 
in detail. Estimation of the acidity in the 
fasting animal showed the gastric juices usu- 
ally strongly acid, but at times almost neutral. 
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The content of the duodenum, jejunum, ileum, 
and colon is usually alkaline, with the excep- 
tion that the content of the duodenum may be 
acid when high!}’ acid values are found in the 
content of the stomach. Following a meal, 
tlie acidity of the content of the gastro-intes- 
tinal tract depends largely on the development 
of acid in the stomach. Short periods of high 
acidity of content are common in the duode- 
num and less common in the small intestine, 
the greater the distance from the pylorus. The 
usual reaction in the small intestine, after a 
meal, is close to neutral. The content of the 
colon is usualty slightly alkaline, but may be 
slightly acid, especialty following a meal rich 
in carbohydrate. Dietary measures may greatly 
alter the acidity of the content of the gastro- 
intestinal tract. 

C. G. Sutherland, M.D. 


The Roentgenologic Appearance of a 
Subphrenic Abscess on a Post-appendiceal 
Basis. Oskar Meller. Rdntgenpraxis, Dec. 
1, 1930, II, 1071. 

The clinical diagjiosis of a subphrenic ab- 
scess is often ver}- difficult to make. A 
roentgen examination may be of great value. 
A high diaphragm, gas under the diaphragm, 
and a fluid level whicli shifts with the position 
of the patient, are findings which permit a 
definite diagnosis. Occasionally one may 
demonstrate a deformity of the hepatic flex- 
ure of the c(flo!i by means of a barium 
enema, indicating a contact of the abscess 
with the wall of the colon. 

H. W. Hefke, M.D. 


Acute Intestinal Obstruction. Irvin Abell. 
Jour. Am. Med. Assn., Dec. 20, 1930, XCV 
1903. 

A stud}’' of accumulated statistics reveals 
that, while acute intestinal obstruction carries 
an inevitable mortality, the greater portion of 
the mortality may just!}- be attributed to delay 
in recognition and to tardiness in the institu- 
tion of appropriate surgical treatment. The 
underlying fact, with which all adjuvants 
must be correlated, is that the obstruc- 
tion is mechanical and must be corrected me- 


chanically. The presence of abdominal pain,- 
vomiting, and constipation, with an absence of 
fever and ]eukoc)dosis, should put the burden 
of proof on the medical attendant to show that 
no obstruction exists. The flat roentgeno- 
gram, interpreted by a competent roentgenolo- 
gist, in addition to the three cardinal symp^ 
toms mentioned, should permit of a working 
diagnosis before the accession of fever, leu- 
kocytosis, distention, and paresis indicate 
changes brought about by strangulation and 
chemical .changes of the blood show profound 
alterations. 

In the discussion of a series of papers. Case 
interesting])^ discussed the technic of the 
roentgenologic demonstration of acute intesti- 
nal obstruction b)" the flat film and the admin- 
istration of a small quantity of barium in a 
dextrose-water mixture by mouth to visualize 
the small intestine. 

C. G. SuTIiERLAND, M.D. 


Gastric Ulcer with Gastritis in a Ten- 
year-old Child. Franz Herz. Rontgen- 
praxis, Dec. 1, 1930, JI, 1077. 

Gastric ulcers in children are rare. Such 
a case in a ten-year-old child is described, 
with special reference to the roentgenologic 
findings. A crater could be demonstrated at 
the lesser curvature, close to the cai'dia. 

H. W. Hefke, M.D. 


The Diagnosis of Gastric Lesions by In- 
tragastric Photography: Preliminary Re- 
port. Reuben Finkelstein. Ann. In't. Med., 
January, 1931, IV, 804. 

While lesions along the curvatures are read- 
ily diagnosed by the X-ra)^ examination, le 
sions of the walls are more difficult, or impos 
sible, of diagnosis. 

The development of intragastric photog- 
raphy makes possible an accurate diagnosis o 
lesions which would otherwise be difficu t o 
diagnosis. 

The gastro-photor consists of a semi exi 
tube carrying at its distal end a double camera, 
an upper and a lower, bet\veen whici is 
small electric bulb so construemd *3'; 
activated by a transformer it yields a uis 



white t>t 12,{){)0 cautlle power for 1/120 
of a second, and is then destroyed. The 
transformer takes its eneri^* direct from the 
liousc-lisjhtint: current. 

Each camera contains four small films rcftu- 
lariy disposed in a circle, and hy means of two 
pinpoint liole.s. upper and lower, a sfcrcnscoj)- 
ic picture is taken In- eacli film of a 90-dcftree 
arc of the circumference: thus at each ex- 
posure cipht double stereoscoilic views are 
taken. Films are marked so that one can tell 
what part of the circumference of the stomach 
is shown on tlie film. A full description of 
the technic cniiiloycd i.s pven. The author 
arrives at the fnllowinjt conclusions : “Like 
all other means of diajpiosis it is not infalli- 
ble, and will not replace the X-ray or clinical 
evidence of pastric disease. There arc, how- 
ever, a large nmnhcr of cases in which the di- 
agnosis cannot he made and only a gastro-pho- 
tor picture will reveal the lesion.” 

C. II. Di-.WiTT, M.D, 


A Contribution to the Diagnosis of an Ob- 
struction in the Upper Small Intestines. C. 
Wittkowsky and Metzger. Rdntgcnpraxis, 
Nov. 15, 1930, II, 1042. 

A case of an adenocarcinoma of the 
jejunum is reported on account of the rare 
occurrence of such tumors. The roentgen- 
ologic examination showed a definite but in- 
complete obstruction and dilatation of the 
upper jejunum. Operation and autopsy con- 
firmed the diagnosis. 

H. W. Hefke, M.D. 


Acute Intestinal Obstruction. Frank 
Smithies. Jour. Am. Med, Assn,, Dec. 20, 
1930, XCV, 1899. 

When acute intestinal obstructions are sus- 
pected, roentgen studies are to be condemned 
if they include the employment of barium 
fixtures. Four patients of the author’s series 
bad X-ray progress meals administered after 
there had accumulated sufficient proof, clini- 
cally, that an acute abdominal lesion existed. 
In all instances, the stimulus of the opaque 


nical, combined wfith the weight of the di- 
gestively inert barium, resulted in the acute in- 
testinal obstruction being converted into acute 


inlestiiuil perforation. Only one patient re- 
covered. At times, certain valuable informa- 
tion may be secured by the roentgen study of 
gas-fdicd loops of bowel. In the films it may 
be jinssiblc to demonstrate approximately 
where the obstruction lies; at least, one may 
.stale, with fair accuracy, tliat the obstruction 
is in tlic small and not in the large bowel. 
There are instances in which .sufficiently sharp 
gas slindows will enable a definite diagnosis of 
jejunal, in contra-distinction to an ileac, ob- 
slrueliiin. 

If rocnlgenograpliic studies can be made 
without loss of time and undue moving about 
of the patient, they should form a part of 
every routine examination. Not only may 
these "scout films” give information that is 
vaaluablc diagnostically, but a study of the gas 
shadows may prove of great help in aiding 
the surgeon to better plan his operative pro- 
cedure. When perforation of the bowel has 
alrcad}’ taken place, and when the patient had 
previously been taking medicine, such as bis- 
muth, the shadow cast by the escaped opaque 
substance may indicate where the perforation 
is. In such circumstances, films serve as a 
caution against immediate operation. Proof 
of free-lying bismuth shown roentgenological- 
ly, suggests a waiting policy that may save the 
patient’s life. 

C. G. Sutherland, M.D. 


The Incidence of Hemorrhage in Perfo- 
rated Gastric and Duodenal Ulcers. Moses 
Behrend. Jour. Am. Med. Assn., Dec. 20, 
1930, XCV, 1889. 

Ulcers of the stomach and duodenum mani- 
fest themselves in various ways. They are 
selective in their location, time of perforation, 
and incidence of hemorrhage. "Perforated 
ulcers rarely bleed and bleeding ulcers rarely 
perforate.” The vaiying degrees of morbid- 
ity caused by ulcers depend, to a large degree, 
on their location. The author's research find- 
ings coincided with those of Einhorn, namely : 
“The arteries in the submucosa in the pyloric 
region of the lower lesser curvature of the 
stomach are practically terminal vessels and 
are relatively sparsel}'- distributed, giving a 
limited blood supply to this area. They are 
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tortuous, anastomose infrequently, and are 
subject to powerful and repeated forcible con- 
tractions by numerous interlacing, intrinsic, 
and frequently contracting muscle bundles. 
These constrictions tend to interfere with the 
circulation and, moreover, the terminal vessels 
are subject to the same tendency to circula- 
tory interference by reason of easy blocking, 
as are the terminal vessels in the brain, or 
kidney, and are especially liable to harbor the 
foci of anemia.” 

Ulcers that give rise to hemorrhage are 
more apt to occur in the pliable elastic tissue 
of the stomach than in the dense area around 
the p 3 dorus. No definite place can be as- 
signed to this type of ulcer. There is some 
difference of opinion whether surgeons should 
or should not operate. In the author’s opin- 
ion, it is an error of judgment to defer opera- 
tion in hope the ulcer may not bleed again. 
Perforated ulcers occur more frequently than 
bleeding ulcers. The bleeding ulcer is usually 
an acute condition, hence the area affected is 
much smaller in extent. It is interesting to 
note the gross pathologic differences in vivo 
between the chronic ulcer, the perforating 
ulcer, and the bleeding ulcer. 

C. G. Sutherland, M.D. 


Sigmoidoscopy versus X-rays in the 
Diagnosis of Terminal Bowel Disease. 
Frank C. Vcomans. Jour. Am. Med. Assn., 
Dec. 20, 1930, XCV, 1907. 

Refinements in the technic of roentgenology 
and improvements in proctoscopes have made 
these two agent.s prime factors in the diagno- 
sis of gastro-intestinal diseases. Each method 
has its indications, advantages, and limita- 
tions, and frequently the two are materially 
helpful in arriving at a correct diagnosis. In 
the relativ'ely fixed rectum and distal sigmoid 
colon, which are situated largely within the 
bony pelvic girdle, the X-rays are of compara- 
tively limited value. Prominent defects are ; 
(fl) an important lesion may be missed en- 
tirely; (i) although the site and apparent ex- 
tent of a lesion are discovered, especially if it 
is of a stenosing character, its nature is fre- 
quently not disclosed; (c) in manj' cases, in- 
terpretation of the image is so uncertain as 
to cast grave doubts on the diagnosis. For 


example, amebic colitis m its early stages or 
before secondary infection of the ulcers has 
occurred, may present the same symptoms and 
roentgenologic appearance as ulcerative coli- 
tis, but viewed through the proctoscope, the 
early lesions are characteristic and pathogno- 
monic. In examination of the terminal bowel 
the usual order of procedure should be re- 
versed, sigmoidoscopy being first in order. 
Endoscopy usually establishes the diagnosis of 
lesions in the rectum and the pelvic colon. 
Negative endoscopic observations are valuable 
data for the roentgenologist. The X-ray com- 
prises the best available agent for determining 
the extent of involvement in ulcerative colitis, 
and in detecting tuberculosis of the cecum; 
it is our chief reliance in demonstrating di- 
verticulosis of the colon, and especially diver- 
ticulitis of the sigmoid, and, rarely, it may 
discover a double primarj'^ carcinoma in differ- 
ent colonic segments. 

C. G. Sutherland, M.D. 


A Contribution to the Roentgenologic 
Diagnosis of Ulcerative Colitis. Hans J. 
Teschendorf, Rbntgenpraxis, Dec. 1, 1930, 


II, 1087. 

The roentgen examination of the colon by 
means of a barium enema is of great clinical 
significance in the diagnosis of ulcerative col 
itis. The results are better when the films 
are taken after the patient has expelled the 
enema, as the “relief” of the mucous mem- 
brane is more clearly demonstrated. The 
method of A. W. Fischer (combination of 
barium enema and air inflation) gives plastic 
pictures, but does not show the mucous mem- 


brane. 


H. W. Hefke, M.D. 


Diet in Chronic Gastric Ulcer. Editorial. 
Jour. Am. Med. Assn., Dec. 13, 1930, XCV, 
1838. 

In the words of the editorial writer. The 
successful treatment and healing of gastric 
ulcers involves many factors of uncertainty, 
reflected in the multiplicity of suggestions 
from therapeutists. For example, a^ recen 
writer asserts that the establishment of proper 
habits of eating, the avoidance of notorious) 
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initntinjr articles tif fonil which ofl'end the 
gastric organ because of chemical, mechanical, 
or tliennal insults, the minimization of worry, 
strain, ami hurry — at least at meal limes — the 
removal of infection from teetl), tonsils, ami 
accessory sinuses, the ])revenlinn of chronic 
cnnslipntion hy regulatirni <if did and exercise, 
and the surgical removal of disease elscwijcre 
in llic abdomen, arc measures that leml to 
lower the incidence of nicer. Me adds that 
tlicsc arc essential features in the treatment 
of idcer whether or not surgery is employed. 
.... Experimentation is singularly diflicult 
in human cases; hence it is proving to he of 
great advantage that characteristic gastric 
ulcer can lie developef) wit)} con.siden-ihio suc- 
cess in experimental animals. In the latter it 
has been observed that relative hyperacidity 
and liy]K'niormal secretion, such as are asso- 
ciated with partial pyloric stenosis, are not 
necessarily such important factors in tiie de- 
lay of healing as was fonnerly assumed.” 

He continues; “Mechanical factors, how- 
ever, can <iclay tlie healing of an acute lesion 
of the gastric mucosa, and acids make the 
ulcer more irritable or susceptible to bleeding. 
Fauley and Ivy liave fnrllicr pointed out that 
coarse particles of food remain in the stomach 
longer than fine particles, wliich obviously re- 
sults in more prolonged motor activity of the 


stomach and increases the trauma to an acute 
lesion of the muco.sa. Tliis would be pro- 
nounced in a patient with pylorospasm. In 
studies at the Northwestern University Med- 
ical School, Chicago, they have demonstrated 
that certain types of acute experimental 
lesions of the gastric mucosa arc definitely 
harmed hy a “rough” diet. For instance, a 
simple ulcer of the rabbit’s stomach, produced 
by e.xcision, heals within thirty days, irrespec- 
tive of the consistency of the diet. A similar 
'ilcer, but with a silk suture in its base, will 
beai if the rabbit is fed a soft diet, but will 
tend to become chronic if the rabbit is fed a 
“rough” diet. Therefore, Fauley and Ivy 
conclude that in chronic ulcer in man a soft 
diet would facilitate the healing of an ulcer, 
which confirms clinical experience and sup- 
ports the use of a diet of the character of that 
employed in the generally accepted therapeutic 
Procedures for gastric ulcer.” 


C. G. Sutherland, M.D. 


A Contribution to the Roentgenologic 
Diagnosis of Chronic Obstruction of the 
Small Intestines. G. Lemmel. Rdntgen- 
praxis, Nov. 15, 1930, II, 1034. 

Tlic roentgenologic study of pathologic 
le.sions of llic small intestines has not been 
developed as much as in the case of the 
stomach, duodenum, and colon. It is neces- 
sary to examine the small intestines frequently 
after a Imrium meal, over twenty-four hours 
or more. A definite localization of the ob- 
.slruction and its nature may thus be reached 
in a large percentage of the cases. The hori- 
zontal fluid level, wilii gaseous distention of 
the small intestines, fixation of some loops, 
and distention with barium, are ad only in- 
direct symptoms. The demonstration of the 
obstruction itself gives a much better chan'- 
for a precise diagnosis. 

H. W. Hefke, M.D. 


Roentgen Diagnosis of Ascariasis. Vin- 
cent W. Archer and Charles H. Peterson. 
Jour. Am. Med. Assn., Dec. 13, 1930, .XCV, 
1819. 

In September, 1929, during a routine roent- 
gen gastro-intestinal examination of a child, 
certain signs were correctly diagnosed as be- 
ing caused by Ascaris in the intestinal tract. 
No reference was found in the English litera- 
ture, so experimental work was started on a 
group of children infected with Ascaris. A 
subsequent search of the foreign literature re- 
vealed several references. The ova from 
polluted soil are ingested and hatch in the 
small intestine. The larvffi migrate through 
the intestinal walls, enter the circulatory sys- 
tem, and are carried to the capillaries of the 
lungs. Here they develop in the air sacs, give 
rise to pulmonary changes, pass up the 
bronchial tree, and are swallowed. After lib- 
eration from the lung, about six weeks is re- 
quired for maturity. A constant supply of 
fresh larvfe is being supplied by the lungs, 
even after an anthelmintic has cleared the in- 
testinal tract of parasites. 

A series of 60 patients, with kools positive 
for Ascaris ova, were studied roentgenologic- 
ally. Of 57 children, 54 showed the very def- 
inite, typical roentgen appearance to be 
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described. Only one of the adults showed 
this. Films are made at one, two, and four 
hours. At first there are cylindrical filling de- 
fects, especiall}' in the jejunum, from 5 to 8 
mm. in diameter, and from 15 to 20 cm. in 
length. Later films show string-like shadows 
in the central portion of the filling defect. 
These are interpreted as the barium-filled en- 
teric canal of the parasite. An interesting 
incidental obser\'-ation has been that the para- 
sites will not ingest the barium if the patient 
has eaten prior to drinking the contrast meal, 
and consequently the enteric canals will not be 
outlined. Roentgen evidence is occasionally 
definite in the absence of ova in the stool. 

C. G. SUTHERL.A.XD. IT.D. 


The Origin of Polypi of the Large Bowel, 
with Especial Reference to Adenoma: Pre- 
liminary Report. W. A. Pansier. Jour. Am. 
Med. Assn., Dec. 27, 1930, XCV, 1969. 

Poh-pi may occur in almost any portion of 
the intestinal tract, but approximately 75 per 
cent occur in the large bowel. Broadly speak- 
ing. any pedunculated tumor extending into 
the lumen of the bowel may be termed a 
polypus. Of the most unusual ti'pes may be 
mentioned fibromas, lipomas, and mr-xomas 
arising from the areolar tissue of the bowel 
wall: myomas, arising from the muscular 
coats, and hemangiomas, arising from the 
blood vessels. Post-sacral dermoid cysts and 
meningocele may arise outside the bowel and 
protrude into the lumen of the intestine in 
a polypoid fashion. Occasionally there is a 
polypoid growth due to parasites. A second 
group has to deal with the epithelium of the 
large bowel. A U'pe is seen in cases of ulcer- 
ation of the large bowel due to ulcerative 
colitis, amebic dysenterj-. syphilis, tubercu- 
losis. and other inflammatory conditions. 
These are in no sense true tumors, as there 
is no growth of epithelial tissue. 

second type is the adenoma or adeno- 
matous polyp. These tumors are true ade- 
nomas, whose epithelial structure is derived 
from the cells of the intestinal mucosa. 
They protrude into the bowel lumen and 
eventually become polypoid through the trac- 
tion of their own weight, the pulling of 


the fecal current, and the peristaltic action 
of the bowel itself. The adolescent (con- 
genital disseminated) t}-pe is seen in the first 
two decades of life. Children usually have a 
single adenomatous pol 3 ’p. The author has 
never seen a case in which the bowel was stud- 
ded tvith numerous adenomatous polypi in a 
patient under 18 years of age. As a rule, 
single adenomas occur in the earlier years of 
life and multiple adenomas in the later years. 
It is fairly obvious that some tendency of an 
individual to form adenomas does exist. In 
some cases, a definite family tendency can be 
shown. Adenomas are frequently found in 
chronicall}' inflamed areas, or the primarA' 
change maj' occur in the epithelial cells and 
the inflammator}- change may be secondar}'. 
The fact that the mucosa adjoining the ad- 
enoma is frequently normal would point to 
this. The author believes that the tumor be- 
gins as an enlargement of a small submucous 
nodule of Ijanphoid tissue and the epithelium 
over it is normal. While the exciting cause 
or causes of the formation of adenomatous 
polypi of the large bowel are not definitely 
known, he is convinced that the earliest de 
monstrable pathologic change is not found in 
the areas of the mucosa lining the bowel, but 
as a nodule of lymphoid cells in the submu- 
cosal tissue. 

Charles G. Sutherl.\xd, :\I.D. 


GASTRO-INTESTINAL TRACT 
(THERAPY) 

Visceroptosis: Its Clinical Significmce 
and Treatment. Edward L. Bortz. Am. 
Jour. Med. ScL, July, 1930, CLXXX, 59. 

In 1885, Franz Glenard first described the 
condition now known as visceroptosis, me 
that time numerous articles have appeare i 
the literature, emphasizing the importance a 
various phases of this condition. 

The author has analyzed 100 cases, accor 
ing to age, incidence, sex. chief comp am s, 
physical findings, previous operations, orga 
involved, accompanying lesions of the F ' ’ 
additional diagnoses, important factors m 
production of visceroptosis, probable imp - 
lant factors in the production of symptoms. 
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suits of ticatmciit, and complicatinjj factors 
in unimproved cases. lie lias also .analyzed 
the opinions of twenty leading radiologists in 
four different countries. 

He arrives at the. followint^ ennclusions: 

(1) Vi-sccrojitosis is a condition of down- 
ward displacement of the ahdoininal viscera 
that may exist in individtials who appear to 
be in perfect health. 

(2) The condition may he primary, that is. 
hereditary, or it may he acquired following 
somatic devastation from overwork, repe.ated 
pregnancies, prolonged disease, etc. 

(3) In a scries of 1 00 cases studied in the 
Lankenau Hospital Medical Clinic the chief 
symptoms have hcen analyzed here. They usu- 
ally pointed to the g.istro-intcstinal tract. 

(4) Satisfactory therapeutic measurers de- 
pend upon a consideration of the cause of the 
symptoms. 

(5) In the Lankenau Clinic a definite daily 
program is planned for each jiaticnt includ- 
ing proper diet, elimination, rest, massage, and. 
when indicated, mild sedatives. All foci of 
infection arc eradicated and. in selected cases, 
a Page abdominal .support is applied. In a 
small percentage of cases rcciuiring surgical 
intervention the fundamental rationale of the 
treatment should not he neglected. 

Ron: T. Maiek, J^I.D. 

Subtotal Gastrectomy for Duodenal Ul- 
cer: Ten Years’ Experience and Clinical 
End-results. Alfred A. Strauss, Leon 
Bloch, J. C. Friedman, Jacob Meyer, and 
Morris L. Parker. Jour. Am. Med. Assn., 
Dec. 20, 1930, XCV, 1883. 

This stud}’’ is based on the results of 221 
subtotal gastrectomies for duodenal ulcer. It 
represents the combined opinions of a stomach- 
study group, composed of surgeons, intern- 
ists, roentgenologists, pathologists, research 
fellows, and a member of the social service 
department. The latter member studied the 
economic conditions of peptic ulcer patients 
before and after medical treatment, as well as 
before and after operation. All chronic gas- 
tric ulcers should be treated surgically because 
of the difficulty of deciding whether or not a 
gastric lesion is an ulcer or beginning carci- 


noma, and of the possibility of fatal, or near 
fatal, hemorrhage. Every duodenal ulcer 
should have the benefit of at least one thorough 
medical treatment, irrespective of the patient’s 
economic condition. In cases in which the 
ulcer is not bleeding or perforating, the pa- 
tients are usually relieved of their symptoms 
after two weeks’ rest in bed and the usually 
accepted routine medical management. If the 
roentgen examination shows a clover-leaf de- 
formity of the duodenum, little can be ex- 
pected from medical treatment. The majority 
of these arc due to an ulcer on the posterior 
duodenal wall, perforating into and adherent 
to the pancreas. Experience has shown that 
these idccrs do not heal, as the patients suffer 
nol only from the ulcer but from mechanical 
difficulties. Pathologically, in addition to the 
duodenal ulcer, there is often as.sociated a 
cholecystitis and pancreatitis, aside from gall- 
stones. 

The authors have formulated two basic 
laws for the successful surgical treatment of 
ulcers: (1 ) That the pathologic tissue should 
be rcmovcfl, including the first portion of 
the duodenum and the lower half of the 
stomach; (2) that the stomach must have a 
rapid, or quicker than usual, emptying time. 
Subtot.al gastrectomy, in their opinion, is the 
onlv operation which fulfills these laws. The 
mortality in their series of surgical cases was 
5.4 per cent. The clinical end-results showed 
95 per cent symptom-free on no particular diet 
or medication, and the gain in weight has been 
from 15 to 50 pounds. 

Charles G. Sutherland, M.D. 


The Results of Medical Treatment of Pep- 
tic Ulcer. Ralph C. Brown. Jour. Am. Med. 
Assn., Oct. 18, 1930, XCV, 1144. 

The forms of treatment, in general, used 
prior to 1915 were chiefly based on bland 
foods, rest in bed, hot fomentations, and mini- 
mal doses of alkalis. Sippy recognized the 
important influence of the digestive -action of 
gasti-ic juice on the unprotected raw surface 
of a gastric or duodenal ulcer. He advanced 
the theory that healing of peptic ulcer could 
best be achieved by elimination of the chemi- 
cal digestive action. He suggested neutrali- 
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zation of free hydrochloric acid in the gastric 
content from breakfast until bedtime, with 
special emphasis on the control of any existing 
hypersecretion during the night hours. The ap- 
plication of this theor}^ resulted in the hourly- 
feeding schedule and the intensive use of al- 
kalis of various tj^pes. 

Two facts have emerged from continuous 
clinical experience with ulcer-bearing individ- 
uals. First, that by far the greater proportion 
of gastric and duodenal ulcers can be healed 
by proper' medical measures. Second, that 
these lesions tend to recur, either at the origi- 
nal site or in a different area of the stomach 
or duodenum. A survey has been made of 
all cases treated by Sippy and the author 
over a period of fifteen years. Questionnaires 
were sent to 1.900, and the replies made possi- 


ble a study of 1,224 cases. The clinical data 
are reviewed ; the roentgen data were available 
in only 1,036 cases. Duodenal ulcer was diag- 
nosed in 923 cases, gastric in 77, and duodenal 
and gastric in 12. Of the 1,130 cases treated 
medically, 49.5 per cent were reported cured; 
16.7 per cent satisfactorily improved, and 10 
per cent moderate!}" improved. In 20 per cent 
medical measures failed. Approximately 20 
per cent of the patients with gastric and duo- 
denal ulcers now being admitted to hospitals 
require surgical care. Because of the lack of 
basic knowledge regarding the etiology of 
ulcer, the inability of physicians to insure an 
ulcer-bearing individual against recurrence 
constitutes the most serious problem to be 
faced. 


C. G. Sutherland, M.D. 
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Intravenous Urography 

A Feasible Office Procedure 

W ITH Skiodan, it is niwecessaiy to prepare and steri' 
lize each dose immediately before use. Solutions 
kept in sterile dark bottles remain clear and unaltered in- 
definitely. Skiodan is non-toxic, and its slow intravenous 
injection is not followed by reactions. Hence, the pa- 
tient may leave as soon as the examination is completed. 

Directions on circular enclosed with every bottle 

SKIODAN 


Trademark 


Brand of METHIODAL 

Literature sent on request 

Obtainable in bottles of 20 Grams from whole- 
sale druggists and from dealers in x-ray supplies. 


ibsh 


WiNTHROP Chemi ca l Company, inc. 

170 VARICK STREET NEW Y O R K. N Y. 




WINTHROP 


TJX*. 
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20^r reduction has been made effective in the 
price of Patterson Cleanable Intensifying 
Screens. This reduction has been made possible 
by reason of increased production and lowered 
cost of materials. We are pleased to pass on this 
saving to the profession. 


^^Appro»«J m«llior ]9 of moantln^ and cleaniu^f 
and directions for proper care of inteoMfring 
and flooro'copic screens axe pre«ented in onr 
booklet "For Better Results from X-raj* 
Screen-.** Ve srlll gladiv «end yoa a copy. 
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Pattci'son Speed combnmattD^Di) 


High speed. 1mi not llu; sliglitoi mic- 
rifu'c of niiY of the other e'-'-ential 
iiualili(>s, I’lii*' ne\e Paiter.-on Speed 
Comhination is free from lag or af- 
Icrgloo'. . . i« grainles*- — giving fine 
detail. is eleanalile... and every pair 
a dnjiliealo of every other. 

The demand for faster intensifying 
screens has hecn appreciated hy the 
Patterson Screen Company for sev- 
eral years. It was ha<ed first on the 
appreciation of a desire for greater 
speed in radiography; second, on a 
desire to increase the seo]ie c>f the 
lowcrpowcre<l units;and third. tosat- 

THE PAITERSON SCREEN COMPANY, 


i-fv till' trend toward lower kilovolt- 
ages. c-jicidally in soft tissue work. 

llnndrcdb of tests have proven con- 
<dn.«iv('!y that every desirable char- 
acteristic is })o>-=essed hy tlic new 
Patter.'on Speed Comhination, To 
radiographers who feel the need for 
this greater speed we nnhesitalingly 
recommend this new combination. 
A small sample will be sent on re- 
quest or, if you prefer, we feel cer- 
tain that your dealer Avill appreci- 
ate an opportunity of demonstrating 
the qualities of the Patterson Speed 
Combination. 

Dept. R TOWANDA, PENN. 


Patterson 

— , 

Screens 

INTENSIFYING ^ ' FLUOROSCOPIC 


SCREEN SPECIALISTS FOR MORE THAN 16 YEARS 
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The Story of Stabilized Valve Tube Rectification 


For a long time Kelekef ei gineer"; hare been experiment 
ing with valve tube tjpe of rectification Various models of 
equipment rrere built and tested, however, none was 
placed on the market, due to the fact that the designs were 
more or less conventional and, for that reason, had the lim 
itations of valve tube rectified apparatus as it was then 
known Until such time as definite Improvements could be 
presented ovei existing designs and until the fallacies were 
corrected or eliminated, the Kelle> Koett Companj recom 
mended Mechanicallj Rectified Apparatus to its customers 

The difficulties present with conventional designs were — 
firstlj, the inabilitj of the operator to calibiate his equip 
ment with i sphere or spark gap after installation, second 
Ij, there was no method of automaticallj controlling the 
filament temperature of the valve tubes used for rectifica 
tion, and thirdlv, the current output of such apparatus was 
about half that permissible with Mechanicallj Rectified 
Equipment 

It IS well to be able to measure the voltage output of an 
\ laj machine m older that the operator maj know the ex 
act maximum voltage stress placed across an X laj' tube 

Automatic control of the filament temperature of lectifj 
ing tubes is essential because the lack of this feature may 
cause the shortening of the valve tube life 

The basic design of a valve tube is similar to that of an 
X raj tube — that is, it has a heated filament providing a 
source of electronic emission and a target or anode, on 
which this electronic emission is focused A valve tube dif 
fers from an X ray tube in that the filament is much larger, 
therebj providing an abundant source of electronic emission, 
and the resistance of the tube becomes negligible to pas 
sage of current in the proper direction 

A valve tube which does not have the filament heated to 
a certain necessarj degree of temperature will take on the 
characteristics of an X raj tube This is evident — firstlj, by 
an increased voltage drop across the tube and less voltage 
output to the \ raj tube secondlj, bj the heating of the 
target of the valve tube caused by the high speed bombard 
ment of the target bv the electronic stream, and thirdlj, 
the tube becomes excessivelj hot and no longer rectifies but 
passes alternating current which will immediatelj cause de 
struction of the adiacent valve tube in the rectifjing circuit, 
likewise possible destruction of the X raj tube 

In an attempt to ci mpensate for the foregoing valve tube 
liimlalions convcnlumal equipment was designed with a 
variable voltage regulator to control the heat of the fila- 
ments in tile valve tubes This control was necessarj be 
cause should the apparatus be operated at a high current, 
the accompanving voltage drop of the line would drop the 
beat of the filaments in the valve tubes, therebj causing 
tube injurv 1 o correct this the heat of the filaments of the 
tubes was increased bevond normal so that when a drop in 
voltage cinie there would be sufficient heat for the proper 
operation of the valve tubes ITie falseness of this proce 
dure IS evident, due to the fact that the filaments were sub 
ject to superheating causing short life Also, the human 
element materiallv entered into the operation of the equip 
ment, permitting apparatus injurj due to faultj operation 
file oiierator was usuallv instructed to set the regulator at 
definite points per technique used At 5 Milliamperes the 
heat of the filaments was low, and at high currents exces 
«i\eK nijrh 

The -^an-ible ^oltage control arrangement for the filaments 
of NaUc tubes IS not in keeping ^Mth the specifications go\ 
erning most efficient ^al^e tube operation Practicalb all 
%ahe tube manufacturers domestic and foreign, recommend 
a definite <5etting of filament current which permits an 
abundance of free electrons m the tube, thereb> lowering 


the tube resistance and permitting efficient rectification with 
little voltage drop in the rectif}ing tube, a lack of heat on 
the target and, furthermore, a higher permissible current 
operation It is only with 1000 Milhampere VaUe Tubes 
that the manufacturer lecommends a higher filament heat 
than normal for high current operation and it is preferable 
to make this change with a positive throw over switch to 
gi\e the exact rating automatically as recommended b> the 
\alve tube manufacturers 


With the foregoing in mmd, the Kellej Koett Mfg Com 
panv has adapted the voltage stabilizer to the rectifjing cir 
cult of valve tube apparatus With this arrangement, the 
vaUe tubes are operated at the correct filament heat regard 
less of line voltage fluctuation oi line drop when heavj cur 
rents are used The maintained temperature of the filaments 
1 ennits the valve tubes to operate at the point of greatest 
efficiencN and least resistance 


A Power Stabi izer is connected in the filament circuit of 
the vahe tubes, maintaining all filaments at a definite oper- 
ating temperature of the exact specifications of the valve 
tube manufacturer This constant temperature is maintained 
legardless of a 50% plus oi minus voltage variation caused 
b\ any reason whatsoevei 


The stabilized control of the valve tube filaments makes 
permissible the use of much higher current techniques with 
Keleket equipment than are available on conventional tjpes 
furthermore, it is recommended that either sphere gap or 
spark gap be used for direct voltage calibration of the equip 
ment as the short circuit load caused by sphere gap calibra 
tion will have no effect on the valve tube life or operating 
characteristics of the equipment 


The Stabilizing Unit functions so perfectlj that it is ac 
tuallj possible to directlj short circuit the high tension 
rectified current, placing the full output capacitj of the 
transformer directlj across the rectifying tubes and depress 
ing the exposure switch time and time again with no effect 
on the tubes The Stabilizing Unit maintains the filament 
current constant under this extremely heavy short circuit 
load operation and the adjustable circuit breaker opens the 
transformer line before anj injury is done to the low ten 
Sion cncuit carrying parts 

From the foregoing, it can be readilj appreciated that 
Valve Tube Rectified Apparatus presented by Keleket not 
only has all the advantages previously suggested with tube 
rectification, but none of the disadvantages presented bj con 
ventional types of equipment In other words, it is a con 
summation of all the advantages of valve tube and median 
icallj rectified equipment with none of the disadvantages o 
either 


The Kellej Koett Mfg Company, after due experimcnta 
lion and deliberation, has placed on the market mode s 
valve tube rectified equipment which are competitively no 
comparable With particular reference to the 
Unit, the Kellej Koett Company does not make anj ciain 
of increased radiographic speed or increased contrast m n g 
atives Radiographic speed is primarilj governed > 
power factor transformer design rather than by 
The greater efficiency in the deep therapj equipmen r 
from the use of high capacitj condensers which act ^ 
age units for the current, receiving impulsing direct 
and dehrering relativelj uniform current to the X raj 


ith the announcement of aalve tube rectified ' 

xellej Koett Companj is presenting to the medica i ^ 
m apparatus, the designs of which are a res 
period of experimentation Keleket does no P 
the conaentional — it presents new standards i 


The KELLEY-KOETT MFG. CO., Inc., 222 West Fourth Street, Covington, Ky., U.S. A. 
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^KMILLIAMPERES 

With the Keicket Power Plus 125 -Peal< Kilovolt 

r_2r STABILIZED TUBE RECTI- 

FIED X-RAY APPARATUS 
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The headline means all that it says Keleket 
®B3in steps out with something' new Wc could 
have announced it before, but it takes time to 
stand the lest of the Keleket policy: never to 
place on the market any unit until it has proved 
in laboratory and actual practice that it is a 
distinct contribution to the profession. 

It s a new standard of excellence — a stabiiiaed 
tube rectification. The very small voltage drop 
per increased current load is m- _ 

dicated on the chart. The volt- ^ ■ 

age regulating dials remained lA 

unchanged as the additional cur- W 

rent was placed on a bank of F 

X-ray tubes used as a load. X'RAT 
Sphere gap voltage readings moden 
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Keleket 


was piacea on a oanK cr-viiioMPMT missiD c for it 1* per 

x-ray tubes used as a load. X-RAY EQUIPMENT CoLSi" /"^t radiog 

Sphere gap voltage readings modern OS tomorrow your request. ®ent a 

The KELLEY-KOETT MFG. CO., Inc., 222 West Fourth Street, Covington U.S.A. 


were taken at intervals of SO milliamperes load 
Keleket guarantees 1000 milliamperes at 125 peak 
kilovolts. 

It has all the advantages of both mechanical and 
valve tube rectification, provable bv dpmn„,.< 
tion tests: Permissible use of spark nan 
age calibration . . . quietness . . . complete hik 
of high frequency oscillation in the Idn-t, V 
„c.i6.d dreui. . . ^PBd.y'if ^ 

I of standard 

IVWt/ . . . high cvnrmt, "?"'Pment) 

IPMENT missible for ultra 

tomorrow your request. sent at 
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RADIOLOGICAL SOCIETY OF NORTH AMERICA 
AMERICAN ROENTGEN RAY SOCIETY 
AMERICAN RADIUM SOCIETY 

Third International Congress of Rad iology 

Paris, July 26 to 31, 1931 

i 

Brief Preliminary Sketch of Official Pre-Convention Tour 

LEAVE XEW YORK JULY 6TH, 10 P. M., STEAMER 
FRANCE, first class, arrive Havre July 14. Belgium, Holland, 
Hamburg, Berlin, Prague. Vienna, Switzerland, Genoa, Monaco, 
ilarseilles, arriving Paris Julv 26, A. M. Paris in convention to 
July 31st. 

Post convention tour to British Isles or Russia optional (de- 
tails on request). Societies tour officially ends when convention 
ends, but ever}' one furnished with ticket back to United States 
good on any French Line cabin steamer. No attempt is made 
here to give list of things we do in the above cities and countries 
except to say we cover everything of interest in the best manner. 

The ladies will be entertained while the doctors are at clinics. 

THE PRICE INCLUDES one night at Hotel New Yorker or 
\ Hotel Lincoln (no meals) night before sailing, in New York City. 

I Baggage insurance S300 per person, covering loss, damage, 

I pilferage, etc. .\ccident insurance SIO.OOO. (Common carrier.) 

1 Eastbound : Steamer France, first class minimum (elaborate 

I rooms proportionately more at tariff rates). AVestbound: Any 

i French Line cabin ship. All Government taxes. A'isaes (but 

I not passports). 

! Rooms at hotels and all meals (except dinners in Paris during 

' contention). All admission to places visited. .All handling of 

baggage. .All taxis. One all night party Paris, to Follies Ber- 
gere, La Boheme. Le Perroquet, Zelli’s, La Tour D’Argent, etc., 
etc. On this party champagne is included (any quantity). 

A ou have nothing whatever to do after you leave the hotel in 
Xew York except to go in one of our taxis to the ship. AVe 
perform complete courier service. Stops are one and two days, 
although account of Clinics more interesting in certain cities (for 
instance, A'ienna or Berne) an additional day might be spent. 

Travel is by ocean liner, train, Rhine river steamer, taxi, DeLuxe 
autos and in one or two instances short trips are made by motor 
coach. Special trains if convention is complete 200 persons. 

Ml general tipping. 

NOTE- The Doctors are leaving as an official party 
on the France. Tuly 6th, taking the Continental tour and 
Clinics beiore the Paris convention because Clinic work is much 
mf>re interesting in Julv than August (August being a standard 
' acation month for Phvsicians in Europe). 

( 

Address all communications to: APPROVED: 

BARTON H. SMITH Or bUNDY ALLEN 

Omaally m Cl'.crgc of Traiisf-ortatioi: and Arrangements , r- u 

Room 304 Citizens Bank Building, Tampa, Florida. For the Committees 
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HIGH POWER RADIOGRAPHY 

FORI 150,000 VOLT THERAPY 
ELECTRICAL SAFETY 

The STANDARD X-RAY COMPANY’S 
4 VALVE, FULL WAVE RECTIFIED 

X-RAY MACHINE IS 
UNEQUALED 

USES TI-IE LATEST TYPE 
1000 M.A. KEXOTRON 
TUBES. RADIOGRAPHIC 
OUTPUT 400 M.A. AT 100,- 
000 VOLTS. THERAPY 
OUTPUT 5 M.A. AT 150,000 
VOLTS. MINIMUM SPACE 
REQUIREMENTS. PEAK 
KILOVOLTS MAY BE DE- 
TERMINED DIRECTLY 
WITH SPHERE GAPS. 
MAGNETIC COMPENSA- 
TOR FOR VALVE FILA- 
MENT VOLTAGE. 

Price Complete witli Valve Tubes $2330.00 

WRlT,i FOR BULLETIN “M” TO YOUR DEALER OR TO THE 

STANDARD X-RAY CO. 

‘»34 N. Burling St. CHICAGO, ICL. 

Makers of 

••LIMITED CAPACITY SAFETY TRANSFORMERS” 
largest exclusive MAFIUFACTURERS of X-ray EQUIPMENT IN THE U. S. 
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THIS IS WHAT WE CLAIM: 


that the 


Focus 

foreshortened, 
as effective 
optically 




MULLER 
LINE FOCUS 
X-RAY TUBE 


Focus in true 
dimensions, as 
actuated 
electricallv 


allows more than 
twice the load for 
the same degree 
of definition. 


HENCE, to make a square and fair test between a line focus and a 

round focus tube with regard to definition of the detail: 

Using the same exposure factors and same distance you ought to 
compare tubes with the same loading capacity. 

Basing your test on the comparison of tubes of the same degree of 
definition funder same conditions) use a maximum load for 
the exposure time, and you will find with the line focus tube 
you can take your picture from a greater distance, thus improv- 
ing considerably on the definition and the distortion factor. 

If it is not improvement on the definition you care about, but 
speed, use the same distance and you can reduce the exposure 
time by 59^ and more. 


WALLER MULLER COMPANY 

612 North Michigan Avenue 

CHICAGO, ILLINOIS 
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THE ONLY KADI OPAQUE OIL OF LOW VISCOSITY 


I \ 

S’? 


SI NUS VI SUA LIZA I'lO N 

]jOW vj‘'ro^ity and correct 
radiopacily insure: 

(]) Ea^'C and coniplelc- 
nc'-*' of filling. 

(2) Maxiinnin of deline- 
ation. 


(3) Kapidily of drainage. 


(3) Kapidily of drainage. — — -r — I 

SLNUS VISU.VLIZVTJON INTRA-UTERJNE STUDIES 

PYELOGRAPHY 

(1) The high radiopacily of Broniinol Light as compared Avith sodium 
iodide solutions results r " INTRA- 


in pyclograms of strik- 
ing clarity. 

(2) Being an inert, 
non-ionized, non-irri- 
tant oil, Brominol Light 
causes no irritation or 
reactions. 



INTRA- 

UTERINE STUDIES 
Brominol Light 
makes possible deline- 
ation of the uterine 
shadoAV and the deter- 
mination of tubal pat- 
ency without recourse 
to high pressures. 


PYELOGRAPHY 



CLIj^rc3itt 

LABORATORIES 


north CHICAGO, ILLINOIS, U. S. A. 

NEW YORK ^ ar iT’TTT'. SAMrRANOTSnn T.ns ANonT.Ef? 



sr LOUIS 
TORONTO 


SEATTLE SAN ER-VNCISCO LOS ANGELES 

■WATEORD, HERTS, ENGLAND BOMBAY 
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A Single Pleasant Dose in Plain Water 


National Tetradol Emulsion 
has commended itself to both 
physicians and patients. It 
is simple to pre- 
scribe: one dose 
in plain water. It 
is easy to take, ; 
for it forms a 
clear red liquid, 
grape flavored 
and sweetened. 

Its results in 
cho 1 ecy stography 


are dependably satisfactory. 
National Tetradol Emulsion 
is marketed only in single 
dose containers, 
each bottle con- 
taining 4 grams 
of dye. It is ob- 
tainable direct 
from your X-ray 

^ supply house. 

Literature and in- 
structions for use 
will be supplied 
on request. 



Pharmaceutical Laboratories 


NATIONAL ANILINE & CHEMICAL CO., INC. 


40 Rector Street 


New York, N. Y. 



XXVI 


RADIOLOGY 


Results in 
Cholecystography 



lodeikon 

Tetraiod-phenol-phthalein Sodium Salt 



The Original Dye for 
the Graham Method 

Purified, standardized, clinically- 
tested for both oral and intrave- 
nous administration. 

Send for Literature 
Mail this Coupon 


Mallinckrodt Chemical Works, 

Med. Dept. 60, ' 

Second and Mallinckrodt Sts., 

St. Louis. Mo. 

Please send me "Technique for Oral and j 
Intravenous Use of lodeikon.” 

Name „ _ . 

Street . _ 

City .. State . 


DIAGNOSTICA 

E 

TECNICA 

DI 

LABORATORIO 

RIVISTA MEXSILE DI CIRCA 100 
PAGIX'E RICCAMEXTE ILLUSTRATE 

PRIMO PERIODICO DEL 
GENERE IN EUROPA 

EGUALMEXTE PREZIOSO 
PER IL CLIXICO PRATICO 
E PER LO 

STUDIOSO SPECIALIZZATO 

NEAIERI DI SAGGIO GRATIS A 
RICHIESTA 

(NAPOLI 170) 

PIAZZA S. DOMEXICO MAGGIORE, 9 


Advertisements 

of none other than 
strictly reliable firms 
are knowingly accept- 
ed for this publication. 

You are safe in deal- 
ing with advertisers 
in 

RADIOLOGY 
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NOW READY- - 


Our 


1931 


Illustrated Catalog — 

The New Brady General Catalog is 
now oh the press: * * An interesting 
compendium of a thoroughly com- 
plete x-ray accessory line * * that 
will help you operate more effect- 
ively— and — 

SAVE YOU MONEY 
Gladly sent free to all Radiologists 

Geo. W. Brady ^ Co. 

CHICAGO 


Geo. W. Brady ^ Co. 

809 S. Western Ave. 

Chicago 

Without obligation, please send me a copy of your new catalog. 


Street 


City and State 
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SitiroxlMceii as 

UROSELECTAN 



INTRAVENOUS 
X-RAY VISUALIZATION 
of KIDNEYS and URETERS 


LITERATURE FROM 
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palliativil radiotherapy of malignant growths 

By FRANCIS CARTER WOOD, M.D., New York City 


T he last few years have witnessed a 
remarkable change in attitude toward 
the problem of cancer therapy. The 
statistical study of the disease, with more 
careful death records and more autopsies, 
has shown that there has been in most coun- 
tries like our own with defective death cer- 
tificates, a large amount of unrecognized 
cancer. The statisticians feel that with the 
discovery of all this material, the cancer 
death rate will rise to something like 125 per 
100,000, instead of the 95 per 100,000 which 
is now the official figure for the cancer rate 
in the United States. The propaganda of 
the American Society for the Control of 
Cancer has led to a demand from the public 
for more efficient therapy than the medical 
profession has been prepared to give, while 
studies of the records of hospitals have 
shown the relative inefficiency of cancer 
treatment when all types are included, only 
some 20 per cent of patients admitted to 
the hospitals being operable. Then the ut- 
terly unsupported claims for cures which 
followed the development shortly after the 
War of high -voltage X-ray apparatus 
caused the surgeons to study their own ma- 
terial with much more care, the results being 
a sudden sobering of the operative claims 
when cases were followed for periods of 
five years and more. Time has shown that 
neither the exaggerated statements of the 


earlier roentgenologists were true, nor could 
the surgical statistics of twenty years ago be 
regarded as in any way representing the real 
results when patients were properly fol- 
lowed. What has arisen from the situation 
is, of course, the fact that surgery is still ef- 
fective in certain groups of tumors and also 
that carcinoma of the cervix, especially the 
borderline groups, can be better treated by 
radiation than by surgery. The sobering at- 
titude of all these facts is reflected in the 
changed attitude of the whole profession 
toward the actual cure of cancer, and the 
word “arrest” is now being used by those 
who try to make their language fit the facts. 
In some ways the surgical pessimism has 
gone a little too far, for a stud}'- of the mate- 
rial has revealed the disheartening fact that 
a patient cured of one tumor is perfectly 
capable of developing another one later, — a 
matter which should have been expected 
from the multiple occurrence of tumors in 
the same individual. In fact, recent studies 
have shown that this multiple occurrence is 
just what would be expected statistically 
from the frequency of cancer in the general 
population, that is, a certain number of pa- 
tients might well develop two tumors, either 
simultaneously or within a short time of 
each other. It is, therefore, nothing aston- 
ishing that a woman cured of a carcinoma 
of the cervix may a few years later develop 
a carcinoma of the breast. Fortunately 
'these double carcinomas are relatively rare. 


•Read before the Radiological Society of North America 
at the Si.xteenth Annual Jleeting, at Los Angeles, Dec. 
1 - 3 , 1930 . 
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In the past, both surgeon and radiologist 
confined their attention to what they called 
“cures.” The surgeon in such statements 
was on much sounder ground, for in a cer- 
tain proportion of accessible malignancies he 
really did produce a cure. In my own rec- 
ords, and those of many other institutions, 
there are, for example, many cases of carci- 
noma of the breast which can be considered 
as cured in the true sense of the word, that 
is, they have gone eight to ten years with- 
out any evidence of return. True, recur- 
rences have been seen after fifteen years or 
more in the regional nodes, lungs, or bones, 
but again, these are very infrequent. Only 
in carcinoma of the cervix and the skin are 
there any such long-time records of real 
cures from radiation. But if only 20 per 
cent of the hospital material is operable, 
what shall be done with the remaining 80 
per cent? Many of these are entirely be- 
yond any therapy. The results of radiation 
treatment of carcinoma of the lung, of the 
stomach, of the liver, pancreas, kidneys, 
prostate, and esophagus have in general been 
an utter failure when regarded from the 
point of view of permanent results, and in 
most of these sites — even from the palliatiA^e 
aspect, with but rare exceptions — nothing 
has been ol)tained. The operative achieve- 
ments (in carcinoma of the stomach, even in 
those cases which were considered operable, 
ha\e iieen small Carcinoma of the rectum 
has been somewhat more favorable in its 
surgical aspect because of the possibility of 
renio\ing the gut completely and also be- 
cause of the rather low grade malignancy 
from the surgical point of view of many of 
the neoplasms which attack this viscus. The 
same is true (Af certain other localities, when 
the patients come in the early stages for 
treatment. On the other hand, radiological- 
ly the rectum and sigmoid have been two of 
the least satisfacton , for the slow-growing 
mucus-fonning tumors of this region, which 
arc the most common tepe and metastasize 
late, and arc therefore fa\orable to surgery. 


have been so resistant to radiation that little 
palliation has been obtained. 

Thus successful radiation implies an ad- 
ditional requirement not implicit for the sur- 
gical cure of a growhh, that the neoplasm is 
radiosensitive. In some instances this is 
closely correlated with microscopic morphol- 
ogy, but one often meets with exceptions. 

In the attempt to achieve the impossible 
by both surgery and radiation, extensive 
operative procedures, wdth a high resulting 
mortality, have been tried, but are now be- 
ing abandoned. In the past, excessive radi- 
ation dosage, with serious damage to the pa- 
tient’s general health, has not been infre- 
quent. But gradually the attempt to cure 
the incurable has been abandoned by both 
parties and a saner view^ prevails. 

The destructwe dose for tumors varies in 
man betw^een 700 r-units and 7,000 r-units 
or more. The average is probably close to 
that of the transplanted animal tumors, 
wdiich requires between 2,500 and 3,500 r- 
units for a complete destruction of all the 
cells. It is evident that human tumors of the 
higher degrees of radioresistance must be 
treated not only wdth external radiation 
through the skin, but an additional dose 
must be added by interstitial radiation with 
filtered radium, either element or emana- 
tion. Here the accessibility of the tumor to 
be treated plays as important a part as it 
does in surgical operability. Just as at least 
80 per cent of those Avho apply for treat- 
ment for malignant tumors are already in 
an inoperable stage, so at least the same pro- 
portion are not in a condition suitable for 
the application of radiation for a cure. 

If the patient is inoperable from the point 
of view' of cure, and nothing can be prom- 
ised from the radiation side, w'hat may he 
done to prolong life wdthin the limits of 
comfort or of ability to Avork? That js the 
point concerning AA'hich I Avish to speak. 
Frankly confessing our inability to cure a 
certain group of tumors by any method, ho\A’ 
far can Ave go Avith surgery, Avith radiation, 
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or witii the coinl)ination of the two to pro- 
long life in comfort? To be effective, such 
surgery must not be dangerous to the life 
of the patient, and the radiation must not be 
so heavy as to render the patients so miser- 
able tliat they cannot go about their dail}’’ 
duties for a time. It is difficult to evaluate 
the results in statistical terms, for there is as 
yet but little accurate information on the 
length of life of the untreated patients, and 
nowadays there are relatively few patients 
who are never treated in some fashion. I 
have elsewhere made an appeal for the com- 
pulsor}' notification of all cases of cancer as 
soon as diagnosed, with the hope that the 
material so obtained might be used to give 
us further information on this important 
point, for it is easily seen that the mere col- 
lection of a series of patients with carcinoma 
of tlie rectum, for example, adding up the 
years and months that they sundve, and di- 
viding by the total, gives us no practical in- 
formation. Unless it is possible to add to 
the crude sundval periods some information 
concerning the histological types of tumor, 
their sites and distribution, the figures will 
be of but little value. Thus I have seen a 
patient with carcinoma of the rectum live 
seven years with a simple colostomy, but 
how many tables exist of a large series of 
patients treated with simple colostomy, with 
the microscopic examination of the tumor to 
correlate, if possible, the length of life with 
the histolog}'? Until this is done we have 
no firm basis for assuming that radiation or 
surgery really does prolong life. All we can 
do is to study the individual and judge from 
his clinical course whether or not our thera- 
peutic measures have been useful. And it 
must be frankly confessed that in not a small 
number of instances our best therapy fails to 
check the course of the disease, and the only 
thing which we can claim is that the pa- 
tient’s mental condition has been improved. 

Take, for instance, the advanced, ulcerat- 
ed carcinoma of the breast. What is the 
right thing to do for these unfortunate pa- 


tients? Surgery offei'S no cure; neither does 
radiation. The nodes and thoracic wall are 
involved; mediastinal and bone invasion is 
probable. Nevertheless, in m)'^ own experi- 
ence I have felt that the removal of the 
breast and as much skin as is possible with- 
out recourse to grafting, leaving the nodes 
in the axillary and supraclavicular regions 
undisturbed, does help these patients. With 
our present operative technic the mortality 
is extremely low. The anesthesia is not dan- 
gerous; the operation can be done in a rel- 
ativel}’’ short time, and the patient can leave 
the hospital in ten days or two weeks. The 
mental horror which accompanies these 
huge ulcerating masses is relieved. The pa- 
tient no longer is an offense from the odor 
which follows the invasion of putrefactive 
organisms into the necrotic material. Dress- 
ings Are no longer needed, and the patient is 
relieved of that expense. As soon as the 
wound is healed post-operative radiation 
with moderate voltages should be given over 
the nodes of the neck, the axilla, and the 
entire skin surface in which invasion may be 
expected. If the patient begins to cough, 
high voltage doses should be directed to the 
mediastinum. X-ray films will often reveal 
nodules in the chest to which attention can 
be directly paid during the course of the ra- 
diation. The cough, of course, is due to 
the pressure on the brondii and trachea, 
witli consequent narrowing of the lumen, re- 
tention of secretion, or irritation from inva- 
sion of the bronchial wall. Many of these 
patients can have their cough relieved for 
considerable periods. The accumulation of 
pleural exudate also is checked. If the bones 
are involved, they can be radiated, with the 
relief of pain. In most patients of tliis type 
no local skin recurrence will follow if suffi- 
cient radiation is given. This means treat- 
ing these persons every week or two for 
some time over the suspected areas. In my 
own material a number of these patients have 
been able to go back to work and be fairly 
comfortable for varying periods of from six 
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months to four years. If the tumor metas- 
tasizes in the bone it usually does not seem 
to involve the lung, and the reverse is true. 
The bone cases are the most suitable for the 
prolongation of life. They can be rendered 


dence is pretty clear that she had early bone 
involvement, because she noticed a pain in 
the right femur January 7, 1925, and X-ray 
films (Fig. 1) taken at that time showed ex- 
tensive metastases into the right femur and 



Fig. 1. Lesion found March 17, 1925, showing extensive erosion of the pelvic 
bones. 


very comfortable Ijy moderate radiation, 
whereas the lung cases as a rule go rapidly, 
but if sufficient radiation is given, the cough 
can be kept down, as has already been said, 
and when the fatal termination comes, it is 
usually rapid. They often develop a low 
grade pneumonia and die in a few days. A 
number of my patients with bone involve- 
ment have developed cerebral metastases, 
with death in a \ery short period, though 
they have been perfectly comfortable up to 
the occurrence of this accident. 

The following is an example of such pal- 
liation. The patient, a woman of 48. came 
to my clinic on crutches on February 1, 
1925. She had had an amputation of the 
breast in May, 1924. The growth was evi- 
dently a fairly extensive one. and the evi- 


ilium. Radiation was immediately begun 
over the pelvis, 160 K.V., 0.5 mm. zinc plus 
1 mm. aluminum filters, 40 cm. distance, giv- 
ing about 80 per cent of an ervMiema. The 
treatments w'ere given, as usual, about t\vo 
weeks apart. She had no improvement for 
two months, but on March 30 she reported 
that she had no pain, and that she could lie 
on the right side. Crutches w^ere abandoned, 
and she was taking no sedative medicine. 
She was doing her housew'ork, and was 
gaining weight. In 1928 she complained of 
pain in the right shoulder, and X-ray exam- 
ination showed involvement of the scapula^ 
clavicle, and the upper end of the humerus 
on the left side (Fig. 3), and there was 
some evidence of involvement of the ribs on 
the right. Radiation of these areas checked 
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her pain. On May 1, 1928, she fell and 
broke her radius, which healed promptly. 
There was no evidence that this was a path- 
ologic fracture. From time to time the pel- 
vic condition was radiated, and there seemed 


back to her work and live in fair comfort, 
gaining weight, and feeling well for three 
years and four months, when she died sud- 
dently from a cerebral lesion. My records 
show a number of similar palliations, some 



Fig. 2. Roentgenogram made February 17, 1927, showing rejiair in bones of 
the pelvis. Same case as shown in Figure 1. 


to be a certain amount of ossification taking 
place in the old areas, which were almost free 
of bone, as the cuts will show (Fig. 2). 
During 1928 she was radiated chiefly to the 
shoulder — ^the pelvis and the hip gave her 
no pain. On May 11 she came in and re- 
ported that she had a little pain in the right 
ear, but otherwise was veiyr well. She died 
suddenly on June 6, 1928, with a cerebral 
involvement, having been sick only a few 
days. 

This was a case of a woman palliated for 
over three years. Her condition was so bad 
that she was walking on crutches and taking 
a considerable amount of narcotics. After 
a few radiation exposures she was able to go 


longer,’ some shorter, including one with a 
moderate paraplegia who for a year after 
treatment was able to walk without support. 

Another example of prolonged palliation 
is a case of carcinoma of the breast. This 
woman was admitted to my clinic on July 
21, 1925, the referring surgeon saying that 
she had an extensive carcinoma, with much 
involvement of the axillary nodes, and that 
she should have heavy radiation, if possible. 
Treatment was begun with our usual technic 
of about 75 to 80 per cent of an erythema 
dose, at 160 K.V., 0.5 mm. zinc and 1 mm. 
aluminum filters. During 1926 the patient 
was very well and gained in weight. In July, 
1927, she was reported as all right, and had 
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Fig. 3. The shoulder lesion on Februarj' 2, 1928. 
Same case as shown in Figures 1 and 2. 


i 


gained several pounds. In 1928 she be- 
gan to cough, but there was no radiological 
evidence of recurrence. Shortly after this 
she was told by a physician that she had 
a carcinoma involving the entire lung. An 
X-ray film taken on Februar\- 3, 1930, 
showed that the patient’s lung condition had 
greatly improved since the radiographs of 
September, 1929, and films taken on Sep- 
tember 16. 1930, again reported some im- 
provement in the lung condition. Despite 
the lung involvement in 1929 the patient 
gained weight under renewed radiation, and 
reported on January 3 that she had gained 
12 pounds in the last three or four months. 
She was. however, short of breath. Radia- 
tion was changed from the lower voltage to 
200 K.\ .. 8 ma.. 50 cm. distance, and 60 
minutes e.xposure with 0.5 mm. copper and 1 
mm. aluminum filters. This is about 600 r- 
units. Under this treatment she continued 
to improve. At her last appearance. No- 
vember 11. 1930. she was so short of breath 
that she was advised not to take any more 
treatments. 


This is a record of an extremely ad- 
vanced, hopeless case of carcinoma which 
sun-ived in fair comfort a little less than 
five years. 

An example of an unexpected palliation 
of a sarcoma of the pelvis follows. The pa- 
tient was a woman 43 years of age. who had 
had pain in her left hip for several months. 
On examination there was found to be a 
large palpable mass which inA'olved the in- 
ner surface of the left ilium. The iliac mus- 
cle was pushed up over the tumor. Radio- 
graphs showed no attachment to the bone. 
Biopsy revealed a tumor composed of small 
cells with no bone formation. She came un- 
der my care on Alarch 31, 1925. After two 
exposures the patient reported her pain Avas 
much diminished. She Avas radiated fifteen 
times during 1925, the doses being about 80 
per cent of an erv-thema, 160 K.V., 0.5 mm. 
zinc and 1 mm. aluminum, 40 cm. distance, 
and 8 milliamperes. During 1926 she re- 
ceived thirteen treatments; in 1927, eight 
treatments, and in 1928, seven treatments. 
On I^Iarch 25, 1929, the patient said that she 
had ncA'er felt so Avell. During all this pe- 
riod she had been at Avork, and had gained 
22 pounds in 1926. In December, 1927, she 
Avas examined by the surgeon in aaRosc care 
she had originally been, and he reported that 
she Avas in fine condition. The patient AA'as 
last seen by me on INIay 21, 1929, Avhen she 
repeated the above statement about feeling 
so Avell. She Avas told to come back in the 
Autumn, but failed to keep her appointment. 
On inquiry by a social service nurse it AA-^as 
found that she had died verv' suddenly on 
June 29, AA'hereas on jMay 21 she had felt 
extremely Avell. No explanation could be 
obtained for this death. It might haA'e been 
a cerebral metastasis or any one of the com- 
plications AA'hich may occur in conjunction 
Avith malignant groAvths, but there Avas cer- 
tainly no local return. 

An e.xampie of prolonged palliation in a 
case of carcinoma of the breast is the fol- 
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lowing. A woman 48 years of age was re- 
ferred to me for treatment for a large fibro- 
myoma of the nterus reaching the fundus. 
As she liad high blood pressure and Iiead- 
ache. it was thouglit wiser not to operate on 
her. She received eight X-ray treatments, 
at 160 K.V., with 0.5 mm. zinc and 1 mm. 
aluminum, 40 cm. distance, 8 ma., and 15 
to 20 minutes. This checked her periods; 
the myoma shrank down, and her pressure 
symptoms were entirely relieved. About the 
time this treatment was finished, some two 
months after she came to me, she called at- 
tention to her breast, and I found that she 
had a carcinoma with axillary nodes. Slie 
was operated on promptly. She developed a 
recurrence in the pectoral region, above the 
level of the axilla, six months later, and 
when seen by her surgeon, he regarded her 
as inoperable. There were also some en- 
larged nodes in the supraclavicular region. 
A roentgenogram at this time showed there 
were no definite areas of infiltration in the 
lung, but evidence of considerable pleural 
thickening at the site of the swelling. At 
this time she consulted Dr. Burton Lee of 
the Memorial Hospital, in New York, w'ho 
advised the radium pack, insertion of gold 
needles in the nodule in the anterior axil- 
lary region, and treatment of the mass in 
the other axilla by the insertion of platinum 
needles. This the patient refused, preferring 
to take X-ray treatment. Exposures were 
then given of the same type as mentioned 
above, but somewhat heavier, reaching about 
90 per cent of an erythema dose — at one 
time she did receive an er)ftliema. These 
were repeated about every two weeks with 
intervals of rest, and in 1926, a year after 
the first operation, she had marked edema, 
with distinct nodes above the left claAode, 
and the left arm began to swell. Radiation 
was continued, and in June, 1927, I had a 
note saying that she was in fine condition. 
There was some slight swelling of the left 
arm; the mass in the pectoral region had 
disappeared, as well as the nodes. The nodes 


above the clavicle Avere not palpable. The 
mass in the right axilla had disappeared en- 
tirely under radiation of that region. Fol- 
lowing January 21, 1928, that is, three years 
after her operation, she shoAved no evidence 
of carcinoma. On November 20, 1930, she 
had no evidence of any trouble except the 
SAvelling of the left arm, Avith a good deal 
of puffiness above the left clavicle. The 
nodes in that region could not be definitely 
made out. There Avas nothing to feel In 
the right axilla. 

Here is a patient aa'Iio Avas seen by three 
surgeons, all of Avhom belicA^ed she had a 
recurrence, and yet tliat recurrence disap- 
peared under radiation of a A^ery moderate 
voltage and quantit}’’, and the patient Avas 
apparently in perfect health five years after 
her operation. 

A highly sensitive tumor may disappear 
Avith A-^ery little radiation. A patient, male, 
34 years of age, AA'as referred to me by a 
surgeon on account of a very large abdomi- 
nal tumor, the size of a pregnancy about the 
eighth month. The patient reported that 
his left breast had been A^ery much swollen 
a year before, but under local treatment 
this SAvelling disappeared in two weeks. 
After this he noticed the abdominal tumor. 
At the time of examination this tumor filled 
the Avhole abdomen, was smooth, elastic, and 
not very firm. On physical examination the 
left testicle was found to be missing, and the 
patient stated that the tumor had begun on 
the left side. The man was rather pale, but 
otherwise nothing Avas found on physical ex- 
amination. Biopsy Avas refused, but the 
growth was probably a seminoma. The pa- 
tient receiA'-ed three heavy doses of X-ray, 
one on the right side of the abdomen, one 
on the left, and one on the left hip. These 
Avere just sub-erythemas. Tavo were given at 
160 K.V., Avith 0.5 mm. zinc and 1 mm. 
aluminum filters, and one at 200 K.V., Avith 
0.5 mm. copper and 1 mm. aluminum filters. 
Within a short time after these treatments, 
the tumor disappeared. A month after the 
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man was first seen he had gained three 
pounds; two months later he had gained 
six and a half pounds more. After this, at 
monthly inten'als, the patient received mod- 
erate doses of X-ray at 190 K.V., with 0.5 
mm. copper filter. The doses were about 80 
per cent of an er 3 *thema, and were given 
with the idea of preventing the possible re- 
turn of the tumor. We heard from him last 
on Februarj' 24 , 1930, that is, five j-ears 
after his first treatment, and he reported 
that he was in perfect health. The A'alue of 
the report suffers from the fact that no bi- 
opsA'^ Avas done, as the tumor Avas so large 
that the competent surgeon Avho saAV him 
first thought he Avas not justified in doing a 
laparotomA" merely to get a specimen. Pre- 
sumably the groAvth Avas a seminoma of the 
testicle, Avhich is knoAvn to be highly sensi- 
tive to radiation. The point is that at no 
time Avas this man giA'en extremeh' heaAW 
doses, except the first three treatments, after 
AA-hich the tumor disappeared. 

Another interesting case is that of a fe- 
male child 21 months old. The patient Avas 
explored in December, 1924, because of an 
enormous tumor AA'hich filled the Avhole ab- 
domen. The tumor Avas found to Ije inop- 
erable, and unfortunately the surgeon took, 
no biopsy, considering the child’s condition 
to be too desperate to take any risks of pro- 
longing the operation. The groAvth Avas 
probably a neuroblastoma, as such groAA'ths 
are sensitive. At this time there Avas mod- 
erate paraplegia, apparenth" due to pressure 
from the tumor. Radiation Avas begun, 
about 300 r-units, at 200 K.V.. Avith 0.5 
mm. copper and 1 mm. aluminum, on Jan- 
uarA- 13, PGa. and repeated at intervals of 
about tAA'O Aveeks. The child began to sIioaa' 
distinct improvement five montlis after the 
first radiation. For three months no treat- 
ment Avas given, and then it Avas begun again 
and carried on at about monthly intervals, 
the doses being about 400 r-units. During 
the following year fourteen treatments 
Avere given. The year after that, eight ; the 


next year, six; the next year, only three, 
and this )’-ear, only tAVO. A year after the 
treatment Avas begun the child Avas much bet- 
ter, and the tumor Avas smaller. Eight 
months later she Avas reported as A’^er)’^ Avell. 
Nine months later the tumor mass began to 
groAA", and radiation Avas giA^en more fre- 
quentty. On May 22, 1928, that is, tAvo 
years and four months after the treatment 
Avas begun, there is a note that the child Avas 
in fair condition and the mass smaller than 
at first. On November 26, 1928, the records 
saA’ the child Avas in good shape, the mass 
Avas smaller, and the condition excellent. On 
February 18, 1930, came a note saying the 
child Avas in good condition. I saAV her on 
NoA^ember 18, 1930. No tumor mass Avas 
palpable. The child looks like a normal child 
of six years of age, bright and intelligent. 
Incidentally, she Avalks perfectly at the pres- 
ent time. 

Another example of palliation in a radio- 
sensitwe tumor Avas a male 46 3"ears of age, 
AA'ho had a large retroperitoneal lymphosar- 
coma, the diagnosis having been made by 
biops 3 '. He Avas referred to me on October 
13, 1925. Treatment Avas begun Avith mod- 
erate voltage X-ra 3 ', about 160 0.5 

mm. zinc and 1 mm. aluminum, ghdng about 
400 r-units per dose, and using A'arious por- 
tals to radiate the large mass in the abdo- 
men. The treatments Avere given at about 
tAA'o-Aveek interA^als at first, and then less fre- 
quenth'. In 1927 he received onh' five treat- 
ments, and in 1928 onty tAvo. In 1929 he 
Avas examined by tlie surgeon Avho referred 
him to me, and Avas found to have no evi- 
dence of an 3 ' trouble. On September 25, 
1930, that is, about five years after his first 
treatment, he reported that he had been en- 
tirel3’ Avell until about three Aveeks before. 
AA'hen he had become short of breath and 
Aveak. Examination shoAved the spleen to 
be A^ery much enlarged, but there Avere no 
other nodules. The patient is still under 
treatment, but it is evident that return of 
tlie groAVth has begun. Nevertheless, here is 
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a' five-year palliation with moderate X-ray 
dosage. 

I feel very strongly from the study of in- 
dividual patients, though I cannot demon- 
strate from a large amount of material, that 
this technic of handling advanced and hope- 
less mammary carcinoma, even though it 
docs not necessarily prolong life, brings a 
great deal of comfort to the patient. How 
difficult it is to judge these matters is well 
illustrated by the treatment of myelogenous 
leukemia. A number' of writers have stated 
that radiation does not prolong the average 
life of these patients. Nevertheless, I have 
a number of patients with leukemia, who, 
when I first saw them, were moribund, 
either because they had been treated im- 
properly or because a diagnosis had never 
been made. Some of these patients had a 
hemorrhagic condition with large nodules 
in the skin and an enormous number of leu- 
kocytes — sometimes up to a million, with 
great destruction of the red celts. In a 
month or two they were back at work, the 
spleen reduced to almost normal dimensions, 
the hemorrhagic diathesis stopped, and they 
have remained in this condition for three or 
four years. Now certainly these patients 
would have died witliin a few weeks if not 
treated, so that I cannot agree with those 
who say that life is not prolonged. It may 
be that in a large series no great average 
prolongation of life is observed, but the in- 
dividual case may show a remarkable ca- 
pacity to come back. The physician does not 
refuse to treat cardiac and nephritic pa- 
tients, even though he cannot cure the le- 
sion. The main thing is to get the patients 
adapted to the physical limitations which 
the disease imposes on them and make them 
useful within these limits, even though the 
lesion may remain unchanged so far as ana- 
tomical conditions go. 

In addition to the purely scientific aspect 
of all this material, the economic question 
of radiation plays a fairly important part. 
Inasmuch as the average income of a citi- 


zen of the United States is somewhat under 
$ 2,000 a year, it is obvious that the average 
cancer patient cannot afford high-priced 
treatments, so we must make every effort to 
render such radiation reasonable in price. 
This implies a large amount of material, 
handled in an efficient and business-like way, 
so as to reduce overhead costs as much as 
possible. From the cases cited you will see 
that many of them have been treated with 
low voltages, not above 160 kilovolts. Un- 
der these conditions even the inefficient X-ray 
tubes which we now possess for therapeutic 
purposes last six months or more if used 
eight hours a day. The tube cost per pa- 
tient is therefore low. Experimental tubes 
have been made which have four or five 
times this life, and the Radiological So- 
ciety should make ever}'- effort to see that 
these tubes come on the market as quickly 
as possible. 

On the other hand, there is a certain 
amount of physical and clinical evidence 
which points to the necessity for a change in 
the type of our radiation if the best results 
are to be obtained. The biological experi- 
ments Avhich Regaud made many 3 'ears ago 
have not excited very much interest in this 
country. These furnished the demonstra- 
tion that sterilization doses, using the testi- 
cle as biological material, are most efficient 
when they are given as a divided dose on 
successive days rather than as the single 
huge exposure originally recommended b)' 
German workers. In addition, Regaud 
showed that the use of highly filtered X-ray 
given for long periods was more effective 
than shorter doses. The combination of 
these principles is seen in the current prac- 
tice at the Curie Institute, where carcinomas 
of the oral cavity are treated with exposures 
of four or five hours a day for from ten 
days to two weeks, giving a total of 7,000 
or 8,000 r-units. Under these conditions a 
severe erythema is produced, but it does not 
as a rule go to blistering, the lesion heals 
quickly, the skin remains soft, and the vas- 



ABSORPTION MEASUREMENTS OF THE X-RAY GENERAL 

RADIATION^ 

By LAURISTON S. TAYLOR, Washington, D. C. 


Abstract . — Studied as a means for indicat- 
ing the quality of the radiation, copjier ab- 
sorption curves for heterogeneous X-ra}'S 
were obtained, using a standard and two 
thimble ionization chambers. With the stand- 
ard air chamber, logarithmic absorption curves 
were not found to become straight for filters 
up to 3 mm, in thickness — indicating a gradual 
elimination of the longer wave lengths. With 
thimble chambers, owing presumably to errors 
from the chamber “wall effect,” the curves 
were non-linear only up to 1 mm. thickness of 
filter. 

Half value layers and effective wave lengths 
derived from the three sets of results were 
compared. The “effective wave length” as 


derived from the slope of the absorption curve 
and the “half value layer” are about equally 
sensitive to changes in quality, at least up to 
3 mm. thickness of filter. As should be ex- 
pected, effective wave lengths thus obtained 
are always longer than those obtained by Du- 
ane’s finite filter method and, being less de- 
pendent upon the particular instrument used 
in the measurements, are, therefore, more con- 
sistent. 

On the basis of the effective wave length 
determinations it is found that, contrary to the 
accepted views, the greater part of the highly 
filtered energ}^ is not concentrated in the 
tungsten K lines. 


I. INTRODUCTION 

I N connection with the proper control of 
X-radiation in its various applications, 
reliable and relatively convenient means 
of measuring the radiant energy is the first 
necessity. This part of the problem seems to 
be satisfactorily solved by observing proper 
care in the design and use of the ionization 
chamber. The Bureau has, therefore, an- 
nounced its completion of a standard ioniza- 
tion chamber." The next project on this pro- 
gram is the study of possible methods of 
determining "quality” of radiation. The ac- 
curacy with which it is necessary to describe 
the quality depends, of course, upon the par- 
ticular use to which the radiation is put. In 
radiological practice an accuracy of 3 to 4 
per cent may be sufficient, whereas in precise 
physical experiments the accuracy should be 
better, as indicated, for example, in the re- 
cent papers by Compton,’ and Crowther and 
Bond.-* 

'Reprinted from Bure,iu of St.indards Journal of Research. 
Research Paper No. 212, September, 1930. 

'R.sdiologv, April. 1930. .\lV, 41C, Am. Jour. Rocnteenol. 
and Rad. Ther., 1930. NXIII. 310 
'A. H. Compton. Phil. Map., 1929, VIII, 931. 

U- C. Crowther .and W. N. Bond, Phil. Mag., 1928, VI, 


In the radiological field recent work by 
Pohle and Barnes,® Quimby,® and Burby and 
Barry' has shown large discrepancies in the 
qualities of the different X-ray beams as 
measured by different methods. MoreoA'er, 
Quimby showed that three beams having the 
same “quality,” according to some Method 
A, had radically different “qualities” ac- 
cording to another Method B. It thus ap- 
peared desirable to make a fairly compre- 
hensive study of available methods and the 
devices used in applying them. 

Inasmuch as a beam of X-rays may cover 
a range of wave lengths Avhich are unequal- 
ly effective in producing the results sought, 
next in importance to measuring the total 
energ)^ is that of determining the distribu- 
tion of the energ)' among the wave lengths 
present. A direct measurement of spectral 
energ}'- distribution is the most reliable and 
satisfactory way of describing the quality of 
the radiation, but this is so difficult and 
cumbersome that the method eliminates it- 
self from the field of practical applications. 

'E. A. Pohle and J. M. Barnes, Radioloov, 1928, 

*E. H. Quimby, Am. Jour. Roentgenol, and Rad. Ther.. 
1929, XXI, 275. , 

'J. J. Burby and M. W. Barry, RadiologV, 1929, MI, 2/ a. 
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Fairly sound substitute methods of greater 
utility have been based on the degree of ab- 
sorption of the total energy by filters of 
standard materials (copper, silver, alumi- 


In using such data to determine minimum 
wave length,** it is necessary to extrapolate 
the curves to zero energy by starting at some 
point well up on the established curve, 



Fig. 1. Copper absorption curves made with standard air ionization cham- 
ber for practically constant voltage X-rays. 


num, etc.), knowledge of the incident ra- 
diation being inferred from the absorption 
measurements of various filter thicknesses. 

Even if the ionization spectrometer meth- 
od of mapping the spectral radiation were 
not so difficult and cumbersome under pres- 
ent conditions, it would still be far from an 
ideal method owing to the many conditions 
involved, some of which are not well under- 
stood. The more common forms of the 
X-ray spectrograph as substitute for the 
ionization spectrometer are inadequate, for, 
due to such factors as X-ray scattering, pho- 
tographic halation and spectral sensitivity of 
the emulsion, a simple density curve of the 
photographic plate ma)”^ be very misleading. 


which, of course, makes for very uncertain 
conclusions. 

With these facts in mind the best method, 
for practical purposes, for arriving at the 
quality of any given X-ray beam seems to be 
that involving direct absorption measure- 
ments. 

In deep therapy wave length ranges, Du- 
ane has shown that absorption measure- 
ments in copper are well suited for describ- 
ing the quality.® In the superficial therapy 
range, either copper or aluminum absorp- 
tion measurements^® may be used; and, in 

*A. MutscHeller, Radiology, 1929, XII, 283. 

Duane, Am. Jour. Roentgenol., 1922, IX, 167. 
,nVo Roentgenol, and Rad. Ther., 

lyZo, aA, 241, 
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The effective wave length as defined by 
Duane‘S is “the wave length of monochro- 
matic radiation that would produce the same 
effect (readings of the instruments em- 
ployed, etc.) that the actual radiation pro- 
duces.” His method of measurement con- 


ly above and below the filter for which the 
radiation quality is desired. The absorption 
coefficient and corresponding is then ob- 
tained from the difference of the logarithms 
of these two intensity measurements, it be- 
ing assumed that this absorption coefficient 



Fig. 2. Diagram of X-ray tube-filter-ionization chamber system. 


sists in determining the percentage trans- 
mission of the given filter for the given ra- 
diation, then determining from previous- 
ly constructed calibration curves, as ob- 
tained from the absorption law indicated in 
Eejuations (2) and (3). 

The so-called “true effective wave length” 
is independent of an)' given filter thickness ; 
and, in that one other factor is thus elimi- 
nated from its determination, it is physical- 
ly a more desirable way to express the quan- 
tity sought. For its determination, a log- 
arithmic absorption curve is estaldished with 
a series of filters of increasing thickness and 
the slope at the point in cpiestion gives di- 
rectly the composite absorption coefficient 
From monochromatic wave length absorp- 
tion curves or Richtmyer’s formula (Equa- 
tion ( 3a ) ) may thus be determined, as the 
true effective wave length /-c, the single 
wave length which iias the same absorption 
coefficient. 

A “bracket” method for obtaining X, may 
also be used wherein two intensity measure- 
ments arc made for filter thicknesses equal- 

^Willi.im Du.inc, Am. Jour. Roentgenol, and Rad. Then. 
192S. .\.X. C41. 


is the same as that corresponding to the in- 
termediate filter. Such a method, while 
nearer the tangent method (true Xg) than 
Duane’s, does not make full allowance for 
the curA'^ature of the logarithmic absorption 
curve between the points taken. 

The bracket method is exactly the same as 
Duane’s method as far as the operational 
procedure is concerned, except that the ra- 
diation' for which Xg is determined corre- 
sponds more nearly to that of the interme- 
diate filtration instead of the smaller filtra- 
tion. By Duane’s method the ratio of the 
two intensities (£')/(£”) for filti'ations .r' 
and x" is said to give X^ for the filtration x' 
whereas the bracket method gives \ for a 
filtration close to (.r' -f- x"')/2. As shown 
later, the difference between the two va- 
ries according to the range in which the 
measurements are appliecl, and may be neg- 
lected for many practical purposes. 

In Duane’s earlier work he specified the 
use of 1 mm. of copper for obtaining the ef- 
fective wave length. The use of such a 
large filter-difference will give reasonably 
consistent agreement with the true X^ only 
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for vcrj'' higli filtrations as shown in Table heterogeneous X-ray beam was to measure 
II and when used according to tlie bracket the absorption by a series of filters of some 
method (Equation (8)). For lower filtra- material and then determine from the ab- 
tions the differences between the two meth- sorption curve the thickness of that material 
ods increases. In later work he specified the which would reduce the intensity of the 
use of 0.25 mm. filter separation, thus in- given beam to one-half its initial value. If, 



Fig. 3. Copper absorption curves made for mechanically rectified voltage. 


creasing considerably the range over which 
\ might be determined with fair agreement 
with the other method (true X^). 

Duane also indicated at the time that 
small errors in the measurement of filter 
thickness may cause an appreciable error in 
the determination of K by his method. The 
effect on \ of errors in thickness will, of 
course, be greater for the method using 0.25 
mm. filter separation than for the 1 mm. 
method. In the case of obtaining from 
a complete absorption curve such errors are 
averaged out. 

(B) Half Value Layer . — One of the earli- 
est methods of describing the quality of a 


for example, a beam has an intensity of Epi 
after passing through a filter of thickness .Vi, 
and Epz is the half-intensity {EfJ2) after 
passing through a filter ab -f then x. is 
the half value layer of the particular mate- 
rial for that radiation which has passed 
through ,Vi. While then the quality is ex- 
pressed by the effective wave length as de- 
termined by a given thickness of filter of 
given material, the half value method ex- 
presses the qualit 3 '^ in terms of the thickness 
of filter (of given material) required to re- 
duce the intensity by a given amount (one- 
half). 

Obviously, the shorter the effective wave 
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length of the given radiation, the thicker 
this half value layer of filtering material 
must be. Inasmuch, therefore, as the com- 
posite absorption coefficient p. of Equation 
(4) varies with tire thickness .r of the added 
filter, there is no simple direct quantitative 
relation connecting effective rvave length 
with half value layer. 

Comparing the half value layer and ef- 
fective wave length method, the latter has 
the advantage in that it presents a clearer 
physical picture of the radiation quality. 

In roentgenological practice, the voltage 
wave forms are usually of two general 
tr’pes, being either approximately constant 
or approximating a sine wave; and the tar- 
get material is always tungsten. Here the 
half value method has sen-ed as a useful 
approximation for expressing the radiation 
quality. However, as a particular example, 
it is unsafe to rely on this method for com- 
paring qualities of two radiations, one ex- 
cited by constant and the other by a fluctuat- 
ing voltage. Quimby"‘ made a detailed 
study of the qualities of various radiations, 
all having the same half value layer of cop- 
per, and found large differences among 
them. 

The inset (A) in Figure 5 shows a plot 
of the half value layer taken from the ab- 
sorption cun-e in Figure 5, for filtrations as 
high as 1.6 mm. of copper. Investigations 
cited"’ have indicated that such a cunx 
would be different for each voltage wave 
form applied to the tube. 

(C) Average IJ'avc Length . — This meth- 
od was proposed by i\Iutscheller‘® several 
years ago. It follows the true effective wave 
length method in that from the tangent to a 
hetcrogeneou^ radiation absorption curve a 
coefficient of absorption is determined from 
Richtmyer's tables with which the corre- 
sponding monochromatic wave length is 
identified. He definitely divides his meas- 

=‘E. H. Quimby, .\.m. Jour. Roentgenol, and Rad. Ther 
192'). X.XI. 65. 

—Sec Kootnolc*: 5, 6. 7. and 29 

MutKhellcr. Ra0!01.ck:y, May, 1925; October IQ’a- 
.\pnl. ]92 '. 


urements into two classes, those for the por- 
tion of the absorption curve from zero to 
the “homogeneity filter”^^ and those beyond 
this point. 

According to the results presented in this 
paper there can be no “homogeneity filter,” 
strict!}' speaking. Practically a filtration 
may be reached beyond which the radiation 
quality changes comparatively little — ^the ab- 
sorption cun’-e approaching linearity. 

In most of his published absorption 
curves he shows such linearity above about 
0.5 mm. copper filtration, indicating the at- 
tainment of effectively homogeneous radia- 
tion. There is no evidence that such a con- 
dition should be rigidly true and it is not 
reached within the range of filtration (0 to 
3 mm. Cu) used in this paper. It appears, 
therefore, that the average wave lengths so 
obtained in the region beyond the “homo- 
geneity filter” are subject to errors larger 
than herein contained ; that is, Mutscheller’s 
method is that of the true effective wave 
length above but applied in the range where 
the errors are such as to render the results 
questionable. Applied in the region below 
the “homogeneity filter” — that is, for small 
filtrations — ^his method is identical with the 
so-called true effective wave length method. 

III. EXPERIJIEXTAL RESULTS 

7 . Comparison of Different Ionisation 
Chambers 

In the development thus far we have 
dealt with ideal conditions wherein it has 
been considered possible to make direct en- 
ergy^ measurements. However, in applying 
absorption measurements as an indication 
of the quality of a given X-ray beam, tlie 
ionization current produced by the beam is 
the quantity measured. The current per 
unit energy^ does not change rapidly with 
wave length, and for simplicity we "'ill 
speak of this as energy, understanding, of 
course, that the measured ionization is pro- 


“E. A. PoMc, Radiolocy, 1928, X, 300. 
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portional to tlie energy absorbed from the 
beam by the air in the ionization chamljer. 

The results of absorption measurements 
made by a number of observers are not in 
close agreement; consequently the technic 


crated at practically constant potential, as 
recently described. The diaphragming sys- 
tem"® to limit the beam was in accordance 
with the necessary conditions to make an 
accurate determination of the ef¥ective in- 



Fig. 4. Copper absorption curves made for 133 K.V. radiation, using 
three different chambers. 


of making such measurements has been 
studied in the greater detail given here. 

In some recent work at this laboratory a 
study Avas made of the calibration of the 
thimble ionization chambers against a stand- 
ard air ionization chamber^® in which it was 
brought out that there was a marked differ- 
ence in the copper absorption curves for the 
same radiation when measured with several 
different thimble ionization chambers and 
the standard chamber. 

In Figure 1 is shown a series of semilog- 
arithmic copper absorption curves obtained 
by measuring the incident and transmitted 
intensities with the standard air ionization 
chamber. The tungsten X-ray tube was op- 

S. Taylor and G. Singer, Bureau of Standards Jour, 
of Research, 1930, IV (R. P. 169), 631. 

1929'' II '* 771 “ Standards Jour, of Research, 


tensity of the beam in roentgens.®” When 
a thimble ionization chamber was used, it 
also was in accordance with previously de- 
scribed technic.®’’ ®® The configuration of 
the system in Figure 2 shows the arrange- 
ment diagrammatically, and is self-explana- 
tory. 

For the curttes shown in Figure 1 the dia- 
phragms M and N each had a radius of 12 
mm, and the interdiaphragm distance B was 
65 centimeters. The filters were 15 cm. 
from M, thus making the distance C be- 
tween filter and chamber diaphragm 50 cen- 
timeters. In taking these data the precision 
of observation for a single filter was about 
±0.2 per cent. The copper filters had a 

Taylor, Bureau of Standards Jour, of Research, 
192^ R. P. 119, p. 807. 

"See Footnote 28. 

"L. S. Taylor, Radiology, 1930, XIV, S51. 
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TABLE I 


Filter 

Standard 

Friedrich 

Glasser 









loge Is 

Ir 

loge If 

lo 

loge lo 

(1) 


(3) 

(4) 

(5) 

(6) 

(7) 


100.0 

4.60 

312.0 

5.74 


4.71 

.05 

38.4 

3.65 

164.0 

5.10 

55.7 

4.01 

.1 

28.6 

3.355 

123.0 

4.81 

45.4 

3.82 




99.0 

4.58 

35.7 

3.58 

2 


3.00 

81.6 

4.40 

30.4 

3.46 


(1781 


12.h 

4.285 

(26.8) 


.3 

16.1 

2.78 
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tested purit)- of 0.99998 and their thick- 
nesses were uniform to within ±0.002 mil- 
limeter. It is clearly evident that for the 
curves shown there is no straight portion 
up to a copper filtration of 3 mm., although 
it is apparent that they are asymptotically 
approaching a straight line. A large num- 
ber of other such curves were obtained un- 
der varA'ing conditions of the distance B and 
the diaphragms M and A', and all were ex- 
actly similar to those shown. 

In order to be certain that no peculiaritv 
of this system could be responsible for the 
form of these curees. I have obtained 
through the courtesy of Dr. Failla and of 
Dr. Ouimby, of Memorial Hospital. Xew 
York City, the set of absorption curves for 


tube potentials up to 200 K.V., shoAvn in 
Figure 3. These were made some months 
previously with a thimble air wall ionization 
chamber differing slightly in construction 
from that used at the Bureau. Here also it 
is dearly evident that the absorption curves 
do not become straight. 

Attention may also be called to a paper 
by Rump,®^ in Avhich is given a similar se- 
ries of absorption curves for potentials up 
to 150 K.V. (Fig. 5 in his article). Again, 
it is found that the cuia'es are non-rectilin- 
ear. In view of the excellent agreement of 
these different workers there seems no ques- 
tion of the A-alidity of the results. 

The same type of copper-absorption meas- 

nw. Rump, Ztschr. f. Rhys., 1927, XLtll, 234; 1927, 

XUV, 396. 
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urcmeiit was next made with several thim- 
ble ionization clKimbers placed at various 
distances from the filter, but all for the same 
beam of radiation. It inust be pointed out 
tliat the precision of observation with such 


ing the filter position. For the standard 
ionization chamber no measurable effect was 
produced by moving the filter from 0.5 to 
30 cm. from the entrant diaphragm. How- 
ever, shifting the filter over the same range 



Fig, S. Curves showing half value layer and true effective wave length ob- 
tained from the same absorption curve. 


chambers is not as great as with a standard 
air chamber, and consequently we can not 
place the same reliance on the measurements 
made with them. 

In order to be certain that the position 
of the ionization chamber with respect to 
the filter did not influence the measure- 
ments, a series of intensity readings were 
made, keeping the chamber fixed and chang- 


for a thimble chamber, the measured in- 
tensity fell off steadily up to a distance of 
about 10 cm., where it reached a steady 
value. Consequently, all measurements with 
a thimble chamber were made at least 15 cm. 
from the filter. 

In Figure 4 are shown three semilogarith- 
mic absorption curves: Y, obtained with a 
standard; G, with a Glasser thimble cham- 
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ber, and F witli a Friedrich thimble cham- 
ber. The X-ray tube was operated at 133 
K.A’., D.C., for all. The standard chamber 
was set 45 cm. from the filter and the Glas- 
ser chamber and Friedrich chamber at about 
15 centimeters. 

The original data for these curves are 
eiven in Table I. The intensities If and Ic, 

O 

as measured with the Friedrich and Glasser 
chambers, respectively, have each been cor- 
rected for a very small natural leakage. 
There was no measurable leakage in the 
standard chamber system. Half value lay- 
ers obtained from these data were in good 
agreement with Holthusen’s curves for the 
voltage used,^^ botli measurements being 
made with a standard chamber. 

It is seen tliat the curve obtained with the 
standard chamber does not become straight 
for filtration up to at least 3 mm. of copper. 
For Cun’e F, obtained with the Friedrich 
chamber, however, it is equally possible to 
pass a straight line or a slightly curved line 
tlirough the points above 1 mm. filtration. 
Likewise for Curve G. obtained with the 
Glasser chamber, the points above 1.5 mm. 
could be joined by a straight or curved line, 
although the former is perhaps the better of 
the two. Straight lines are shown in both 
cases to illustrate a possible explanation for 
the absorption curves shown invariably by 
Alutschellcr, his curves usually having been 
obtained with thimble chambers. 

If now we measure the slopes of the 
curves, we find tliat F and G have straight 
portions with slopes — 6.80 and — 6.28. re- 
spectively. The points marked / and g on 
the standard absorption curve have also 
these slopes of — 6.80 and — 6.28. respec- 
tively. Thus for a given beam of X-rays 
we apparently find an absorption coefficient 
which varies considerably according to the 
technic used in measuring it. To attain uni- 
formity the most logical consequence seems 
to be to discard the thimble chamber as a 
means for making precise measurements: 

"YiF Ho’:i u‘cn. K.itioLOCv, 19;s. X. 2 ^ 2 . 


for, inasmuch as the open air chamber is free 
from wall effects and is the accepted stand- 
ard. it is apparent!}' the best available means 
for making absorption measurements of the 
general radiation. 

Where, in practice, a thimble chamber is 
used in making precise qualit}' measure- 
ments. care should be taken to correct for 
tbe wall effect. 

2. Comparison of Quality Measurements 

Having reviewed the methods of making 
quality measurements, we shall now com- 
pare the results obtained by applying each 
method to the same heterogeneous beam of 
X-rays generated by a practically constant 
potential source of voltage. 

In order to better co-ordinate this com- 
parison we shall refer all measurements of 
quality to those of the so-called true effec- 
tive wave lengtli without meaning to imply 
tirereby that this metlrod is preferable or 
necessarily the most correct. It is, however, 
less arbitraiy- than other methods. 

Through the courtesy of Prof. H. Hol- 
thusen, of Hamburg, a family of curves was 
available, showing tlie relation between the 
half value layer in copper and tire tube volt- 
age (constant) for a series of filtered radia- 
tions. Half value layers were obtained from 
each of his curves at points corresponding 
to 130 K.V. and plotted as circles in the 
H. Y. L. curve. (Inset A in Fig. 5.) The 
excellent agreement of our experimental re- 
sults with Holthusen’s shows the reliabilit}' 
of the H. V. L. method for constant poten- 
tial. and gives further proof of the correct- 
ness of our above-mentioned experimental 
procedure. 

We may now make a simple comparison 
of the effective wave length obtained by the 
slope and bracket metliods. For example, 
if we were to take as the absorption coeffi- 
cient the slope of the line joining the two 
points a and b on the absorption curve (Fig- 
1). corresponding to filters of 0.5 and 1-^ 
mm. of copper, this would give the slope cor- 
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TABLE II 


Filler 

Slope 11 

True Xc 

Bracket Xc 

Equivalent 

filter 

Du^nc 

H.V.L. 

Cu 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 


fill.-' 

A. 

cm.-' 

A. 

mm. 

A. 

mm. 

01 
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.172 

.68 
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responding to a filtration of 0.9 mm. at the 
point C instead of at 1 millimeter. If the 
points 1 and 2 mm. were chosen instead, the 
effective wave length would be much more 
nearly the correct value at 1.5 millimeters. 
For small filtrations the error in the bracket 
type of measurement is considerable. Above 
a certain filtration the method may be suffi- 
ciently accurate for many purposes. It has 
the advantage of requiring but two measure- 
ments. 

From Equation (8) the absorption coeffi- 
cient [A is given by 

I (E') 

where (E') and (E") are the intensities 
after passing through the two copper filters 
differing in thickness by x centimeter. If, 
for example, we wish to find t*. for 133 K.V. 


radiation filtered through 1 mm. of copper, 
\ve have from Table I, Column 3, loge (E') 
= 2.44 for filter 0.5, and log^ (E") = 1.43 
for filter 1.5 millimeters. This gives 
V- = 10.1 and K — 0.174 A. Comparing this 
with the true effective wave length for 1 
mm. copper filtration (Table IV, Column 3) 
we find a value of 0.169 A. for the true ef- 
fective wave length, a fairly good agree- 
ment. 

A series of values of K for 130 K.V. ra- 
diation obtained by the bracket method 
(where .r = 1 mm.) are given in Table II. 

A summary of the absorption measure- 
ments is shown in Table II wherein all the 
calculations are taken from the absorption 
curve at 130 K.V. (Fig. 1). Column 2 
gives the slope of the curve at points cor- 
responding to the different thicknesses of 
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the copper filter indicated in Column 1. 
Since the cun-es were plotted with Naperian 
logarithms. Column 2 thus gives directh^ tlie 
coefficient of absorption V- for each quality 
of radiation. Column 3 gives the corre- 


curve, corresponding to a filter separation 
of 1 millimeter. The intermediate filtration 
of the two is that shown in Column 1. Col- 
umn 5 gives the effective wave lengths cor- 
responding to the absorption coefficients of 



Fig. 6. Eftective wave length as a function of the percentage transmission 
through given filters of finite thickness. 


Spending true effective wave lengths when 
the values of y. are put in Richtmyer’s copper 
absorption coefficient curves for monochro- 
matic radiation. From this it is seen that the 
effective wave length varies appreciably for 
filtrations up to 2.8 mm. at least. A plot of 
the effective wave lengths is shown in Inset 
B of Figure 5. 

Column 4 gives the value of the absorp- 
tion coefficient obtained by the “bracket” 
method (Sec. II, 2 (a)) wherein the coeffi- 
cient is given by the slope of the line joining 
two points on the logarithmic absorption 


Column 4, from which it is seen by compari- 
son with Column 3 that, as should be ex- 
pected, the values appro'ach the same limit 
for higher filtrations. Column 6 gives the 
approximate filter thickness on the true alj- 
sorption curr'e for the effective wave lengths 
of Column 5, thus indicating the divergence 
in terms of filter thickness. For example, 
consider a beam having an initial filtration 
of 0.6 mm. copper. Its true effective wave 
length is 0.202 A., whereas that derived by 
the “bracket” method is 0.214 A. and would 
correspond to a filtration of about 0.45 mm. 
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on the logarithmic absorption curve. Such 
a discrepancy shows at once that the bracket 
method, using a filter separation of \ mm., is 
not satisfactor}- for obtaining clTectivc wave 
lengths in close agreement with the true ef- 
fective wave length except for liighcr nitra- 
tions. 

Column 7 gives the effective wave lengths 
obtained by Duane’s method, using a 1 mm. 
filter separation, from which it is seen that 
the difference between ?v, as obtained by the 
slope of the curve and as obtained by Du- 
ane’s method, is large over the whole range 
of filtrations used. Applying the same meas- 
urements, however, we obtain a fairly good 
measure of \ for the radiation correspond- 
ing to tlie average filtration. Thus for 0.7 
mm. initial filtration, the true effective wave 
length is 0.192 A.; by the 1 mm. bracket 
method, 0.198 A., whereas by Duane’s (1 
mm.) method, 0.168 A. When comparing 
Duane’s effective wave length using 0.25 
mm. copper with the true effective wave 
lengtli, the differences are not large except 
for unfiltered or lightly filtered radiation. 

From the practical standpoint we must 
not ignore the advantages of Duane’s meth- 
od. It requires but two intensity measure- 
ments with given filters and reference to a 
predetermined calibration curr^e; it is suf- 
ficiently accurate for many of the present- 
day medical needs. 

The half value layers in copper for the 
same radiation are given in Column 8 and it 


is seen that, throughout the entire length of 
the absorption curve, these are decreasing 
continuously at least up to an initial filtra- 
tion of 1.6 millimeters. The data of Col- 
umn 8 arc plotted in Insert A of Figure 5. 
As pointed out in (II, 2 (c)), there can be 
no fixed relation between the half value lay- 
er ajKl effective wave length except for 
strictly constant potential X-rays. Curves 
showing the relation between the two have 
becji given by Nceff and Reisner^“ and others 
under different conditions, but none lead to 
any^ co-ordinated relationship. 

Table III shows the results of determining 
the effective wave length of the unfiltered 
radiation by Duane's method, using botli a 
standard (S) and a thimble (F) ionization 
chamber for the intensity measurements. 
Column 1 indicates the type of chamber 
used; Column 2 is the filter thickness used 
in the determination of K ; Column 3 gives 
the percentage transmission of the respec- 
tive filters for which are given the corre- 
sponding values of y>e in Column 4, obtained 
from Duane’s curves for effective wave 
lengths. 

It is interesting to note, for lightly filtered 
radiation, how dependent is the measure- 
ment of Xc on the type of ionization chamber 
used. For example, in the first case dif- 
fers by 8.1 per cent for the two chambers, 
while the respective percentage transmis- 

"T. C. Neeff and A. Reisner, Strah!ent!serapie, 1929, 
XXXII, 190. 


TABLE III 





(Dviape) 

Percentage 

Percentage 


Chamber 

Filter 

E/Eo 

difference 

E/Eo 

difference 

Xe 

Xe calculated 

(1) 
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tion coefficient p. of the radiation by some 
means and from this the wave length of 
monochromatic radiation having the same [J-. 
For certain ranges Pohle and Barnes found 
that Duane’s effective wave length curves 


mined over the full range needed to deter- 
mine K for all the radiations used in X-ray 
therapy. 

It seems reasonable, therefore, to recom- 
mend that the absorption coefficient in cop- 



Fip. 7. Copper absorption coefficients as a function of the percentage trans- 
mission through given filters of finite thickness. 

iNote that the curve for 0.25 mm. filter is in two parts. 


u ere inadeejuate, and consec|uentlv expressed 
K in terms of tlic percentage transmission of 
a given filter— a physically undesirable pro- 
cedure. The fact remains that at present 
the monochromatic wave length copper ab- 
sorption coefficients have not been deter- 


per or aluminum of a heterogeneous beam 
of X-rays be used alone to express the qual- 
ity, stating the methods used in its determi- 
nation. If desired at any future time, it is 
then a simple matter to express from avail- 
able data the effective wave length in the 
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ranges where possiI)Ic. Such a metliod 
would, for cxaniple, eliminate any confusion 
in Pohlc and Barnes’ tables. 

As shown in (II, 1), the most accurate 
value of the composite absori)tion coefficient 
is obtained when using an infinitesimal filter 
thickness. The degree of agreement be- 
tween this and one of the finite filter meth- 
ods has been shown in Table II. 

In practice, [J- may be determined (1) di- 
rectly from the slope of the copper absorp- 
tion cun'e, giving the true absorption coeffi- 
cient; (2) by Duane’s method, giving an 
approximate absorption coefficient, and (3) 
by tlie bracket method, giving a value in 
closer agreement with the true absorption 
coefficient. The first requires a series of 
measurements. The second and third re- 
quire but two measurements and |J. is calcu- 
lated from’ Equation (10). 

For reference, Figure 7 gives curves for 
the absorption coefficient as a function of 
the percentage transmission of several 
thicknesses of filter which may be used in 
applying Methods 2 and 3, above. These ap- 
ply for a filter of any material but care must 
be taken tliat the material and thickness are 
always specified. 

V. SPECTRAL ENERGY DISTRIBUTION AS DE- 
RIVED FROM COPPER ABSORPTION 
MEASUREMENTS 

We may now turn to one other applica- 
tion of the foregoing copper absorption 
measurements, namely, the determination of 
a qualitative picture of the energy distribu- 
tion in a beam of filtered heterogeneous ra- 
diation without the use of a spectrometer. 

The effect on an X-ray beam of adding 
successive layers of a filtering material 
(copper, for example) is to reduce the in- 
tensity of all incident wave lengths accord- 
ing to the absorption law expressed in Equa- 
tions "(3) and (3a). As seen from this 
equation, the greatest absorption occurs in 
the longer wave lengths, so that by increas- 


ing the filter thickness the energy becomes 
relatively more and more concentrated in 
the shorter, more penetrating wave lengths. 

If, to take a particular case as an example, 
a tungsten target X-ray tube be operated be- 
low the critical voltage (70 K.'Y.) at which 
the characteristic K series of lines appear, 
the effect of increased filtration is such that 
the maximum of the spectral energy distri- 
bution curve of the filtered radiation shifts 
steadily toward shorter wave lengths. It 
would be expected that for such conditions 
a logarithmic plot would approach asymp- 
totically a straight line, the slope of which 
is the (I- for the short wave length limit. 
Since this would require that the remain- 
ing energy be practically zero, we would not 
expect the absorption curve to become 
straight for filtrations ordinarily used (0 to 
3 mm. copper). 

However, in the case of operating the 
same tube well abo\-e its critical voltage, 
for example, at 150 to 200 K.V., the K lines 
will be present and conditions altered. The 
effect now of increased filtration is again to 
reduce the energy at all wave lengths, the 
resulting energy distribution being depend- 
ent upon the voltage and filtration; but, in 
general, the energ)^ transmitted through 
thick copper filters will consist of several 
practically monochromatic lines — the sev- 
eral K lines and the “end” radiation at the 
short wave length limit. 

At present we have no A’ery accurate data 
concerning the relative intensity of the Ka 
lines in comparison with the continuous 
spectrum background. There will always be 
present a certain amount of this radiation of 
shorter and less easily absorbed wave 
lengths, and it is thus impossible to state in 
advance the expected form of the logarith- 
mic copper absorption curves for such radia- 
tion after high filtration. Only if the 
amount of continuous radiation were negli- 
gible, compared with that of the line radia- 
tion, could it be expected that the absorption 
curve would become straight, thus indicat- 
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ing a constant absorption coefficient ]>■. At 
tube potentials of the order of 150 K.V. it 
has been tacitly assumed by some workers 
that a large part of the spectral energ\- 
comes from tlie Ka lines of tungsten which 
appear at wave lengths of about 0.2 A., thus 
accounting for a straight end to tlie absorp- 
tion cuiwe. However, such a distribution 
of energ}-, even in highly filtered radiation, 
is contrary to experience. 

Having obtained values of for copper 
filtrations up to 3 mm. we see that the ef- 
fective wave length of 130 Iv.V. radiation 
does not approach the wave lengtlis of the 
tungsten A'a lines which occur at about 

0.208. 0.213. 0.184. and 0.179 A. respec- 
tively. The nearest approach of 7, to these 
wave lengths occurs for about 0.6 to 0.8 
mm. of copper filter; whereas, for the maxi- 
mum filtration used. 7, was about 0.134 
.\ngstrom. This is a reasonable value of 
Af. since for the voltage used the minimum 
wave length 7o of the spectrum is 0.095 
Angstrom. The fact tliat a, = 0.134 A. 
is nearer a„ — 0.095 A. than tlie wave 
length of the K lines gives further indica- 
tion that the larger part of the energ\- pass- 
ing through the filter is not that of the K 
lines, but that of the continuous spectrum 
background instead. 

.\s a qualitative check of the above rea- 
soning. we may refer to some approximate 
spectral energ}' distribution curves obtained 
by Duane"’' with an ionization spectrometer. 
The curve shown was made at 161 K.V. 
(constant potential) and 1 mm. of copper, 
and it is shown thereby tliat the greater part 
of the remaining energ}' apparently lies at 
shorter wave lengths than the first-order 
tungsten lines. 

VI. SUMM.ARY 

1. A cjualitative theory of copper ab- 
sorption measurements shows that, for a 
known spectral energ}- distribution, an effec- 
tive wave length may l>e determined which 


is definitely related through known absorp- 
tion laws to that distribution. 

2. The logarithmic copper absorption 
curves for heterogeneous high voltage X-ra- 
diation do not become straight for filtrations 
up to 3 mm. copper when the measurements 
are made with a standard ionization 
chamber. 

3. Absorption measurements, applied to 
the problem of describing the quality of a 
heterogeneous beam of X-rays, show (a) 
that measurements of the so-called “average 
wave length” of tlie radiation have no mean- 
ing as long as they are based strictly on the 
logarithmic absorption cun-e becoming 
straight for filtrations greater tlian the 
“homogeneity filter”; (b) the “half lvalue 
layer” metliod of expressing quality is sen- 
sitive at least up to 1 .6 mm. copper filtration 
but is readily reproducible only for strictly 
constant voltage applied to the X-ray tube; 
(c) the most logical expression of the “ef- 
fective wave length” is obtained when us- 
ing tlie absorption coefficient given by tlie 
slope of the logaritlimic absorption cun'^e. 
This is called the true effective wave lengtli. 

4. Duane’s metliod for obtaining the ef- 
fective wave length gives values consistently 
lower than the true effective wave length, 
although the difference is not great enough 
at higher filtrations to have any significance 
for most medical work. If this method is 
employed, the thickness of copper used in 
the measurement should be stated. 

5. The bracket method for determining 
the effective wave length is more accurate 
than any other approximate metliod, but re- 
quires one more obseiwation than tlie Duane 
method. 

6. Absorption measurements made with 
the more common form of thimble ioniza- 
tion chamber are subject to error due to the 
chamber “wall effect.” Such error is mini- 
mized in the true effective wave length 
metliod. 

7. The absorption coefficient obtained 
with a standard thickness of copper (or alu- 
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niimim) is recommended as the simplest 
general method of describing the quality of 
a heterogeneous beam of X-rays for thera- 
peutic uses. Due to a lack of monochro- 
matic wave length absorption data over a 
sufficient range, it is impossible to extend 
the elTective wave length method over the 
whole range of radiations encountered in 
X-ray therapy. Thus, for a perfectly gen- 
eral physical definition of quality, the “true” 
absorption coefficient obtained from the 


slope of the absorption curve is recom- 
mended. 

8. The effect on heterogeneous tungsten 
radiation of increasing the copper filtration 
is the concentration of the major part of the 
transmitted energy in wave lengths shorter 
than the K series of lines. 

Recognition is due G. Singer, of this Lab- 
oratory, for having carried out the experi- 
mental part of this work. 



COLOR CHANGES PRODUCED BY ROENTGEN RAYS IN SO^.IE 

AQUEOUS SOLUTIONS 

CONSIDERED FOR DOSAGE MEASE’REMEXTS AND FOR DETECTION OF EFFECTS OF 
RADIATION ON OTHER CHEMICAL COMPOUNDS 

By WILHELM STEXSTROM, Pk.D., and ANNE LOHMAXX, :M.A., ilixxE-'.POLis 
From the Laboratory of Biophysics, University of Minnesota, ^linneapolis 


C hemical effects produced by roent- 
gen radiation have been studied dur- 
ing the past years by several investi- 
gators. Changes have been produced in a 
number of compounds, as has been pointed 
out in a recent article by Clark and Pickett 
(1), As a rule. ver\- minute quantities are 
changed chemically by the roentgen dose 
which can be applied in a reasonable length 
of time. It is. therefore, not surprising that 
some of the substances irradiated seem to 
have been unaffected. Whether no change 
at all took place, or whether the methods 
for detecting the change were not delicate 
enough, remains to be determined. The 
studies to be described here may lead to 
a delicate method for detecting chemical ef- 
fects of the radiation and a method which 
may perhaps be applied to a great number 
of substances. 

Our investigations were at first aimed 
mainly at finding a simple method for meas- 
uring roentgen-ray dosage. Considering 
that ^ome color change might be found that 
would be satisfactory for this purpose, we 
started to investigate the effect of radiation 
on solutions of a number of chromatic sul>- 
stances. 

Color changes produced by roentgen ravs 
have long been utilized as a means of meas- 
uring radiation quantitatively. The Sa- 
bouraud'Noire (2) dosimeter is based on 
this principle. Solids of fairly high aver- 
age or effective atomic weights are used in 
this as well as in other similar dosimeters. 
.•\cjueous solution.- should be better for two 
reasons: (a) water ab.-orbs and scatters 
roentgen rays to alx)ut the same extent as 
tissues, and fb) the color change in solutions 


can be measured accurately by means of 
colorimeters, or. still better, by spectropho- 
tometers. 

Fricke and ?^Iorse (3) have described 
hoAV the oxidation of ferrous sulphate in a 
0.8 N sulphuric acid solution can be used 
for measuring dosage, and we have used this 
method to find out how much roentgen ra- 
diation was absorbed in the different solu- 
tions we examined. The main practical ob- 
jection to this method is that the amount of 
FeSOi oxidized has to be determined in a 
rather complicated way. Recently Wyckoff 
and Baker (4) have found that the action of 
roentgen rays on Eder’s solution [HgCU 
(NH 4)2 CaO^-^HgCl] may be utilized for 
measurements of dosage. It is. however, 
rather questionable whether this method 
can be made practical, though attempts in 
this direction have been made (5). 

Fricke found that the amount of FeS 04 
oxidized per cubic centimeter of solution 
was directly proportional to the dose, and 
independent of the concentration. The same 
relation was found by Clark and Pickett (1) 
to hold for the reduction of potassium ni- 
trate to nitrite. We have obtained similar 
relations for tyrosine (5) and phenol. As 
very small amounts are changed it is evident 
that at least for certain compounds it is best 
and often necessary to use very dilute solu- 
tions in order that it may be possible to 
measure the effect of the radiation. Ye 
consequently used only substances which 
gave a strong color in weak solutions. 

After some experimentation we decided 
that it was of advantage to use a tube lO 
cm. long for the measurements of the color 
change, and that the solution in such a tube 
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should have a decided and easily measur- 
able absorption band in the visible part of 
the spectrum \)c{orc it was irradiated. The 
concentration for each substance had to be 
regulated to suit these conditions. The fol- 
lowing were selected for a test; methylene 


only one of the substances discussed here 
which showed a decided increase in absorp- 
tion. Unfortunately, it is unstable in this 
concentration even when kept in the dark. 
It was studied rather thoroughly and shall, 
therefore, be mentioned again. 



blue, potassium dichromate, potassium per- 
manganate, gentian violet, acid fuchsin, fer- 
ric ammonium citrate 1 per cent, cupric ni- 
trate 1 per cent, nickelous chloride 1 per 
cent, and cobaltous chloride 1 per cent. The 
last four of these compounds had to be used 
in comparatively concentrated solutions and 
(probably as a consec^uence) showed no ap- 
preciable change after one hour of irradia- 
tion. Mercurochrome, erj'throsine, and eo- 
sine did not seem to be especially influenced 
either. Gentian violet showed a definite de- 
crease in absorption after irradiation (1 c.c. 
saturated ethyl alcohol solution in 10 liters 
HsO), but not as much as methylene blue. 
Acid fuchsin showed a decided reduction of 
the absorption band between 460 and 580 
mv-. It also did not change as decidedly as a 
0.00016 per cent aqueous solution of methy- 
lene blue, which will be considered in great- 
er detail later. Neither did potassium di- 
chroniate prove to be as sensitive. Potassi- 
um permanganate in a 0.001 N solution 
was very sensitive to radiation. It is the 


Before the results are discussed further it 
seems advisable to describe how the experi- 
ments were carried out. Radiation given off 
from a high voltage therapy tube was util- 
ized while patients were being treated. The 
solutions were placed in specially made glass 
tubes. For some of the experiments the 
tubes were sealed off by a flame after about 
20 c.c. of the solution had been poured in. 
These tubes measured 1.5 to 1.7 cm., inside 
diameter, and about 15 cm. in length, with 
a rvall thickness of about 0.13 centimeter. 
For other experiments 50 c.c. of the solu- 
tion were poured into glass tubes equipped 
with ground glass stoppers. These tubes 
measured 17-19 cm. in length, 2.3 cm. in- 
side diameter, with a wall thickness of 
about 0.13 centimeter. For most of the ex- 
periments the glass was painted black so that 
no light could reach the solutions. The 
glass tubes were placed inside the container 
in which the roentgen tube was housed (an 
Acme-International tube stand), at a dis- 
tance of about 60 cm. from the center of the 
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tube to the target. They were laid down all 
in the same position with the top away from 
the target and 1 cm. higher than the bottom. 
Usually one of the tubes was kept in a lead 
capsule and sen-ed as a control. In order to 
determine the amount of roentgen radiation 
absorbed by a weak solution in such glass 
containers per hour of radiation, some of 
them were filled with 0.001 N FeSO^ in 0.8 
N H 2 SO 4 . The dose absorbed was measured 
in a manner similar to the one used by 
jMorse and Fricke (3), using the A-alue of 
0.0027 mg. FeSOi per c.c. oxidized b}' one 
kilo roentgen, which value was calculated 
from their data. Two hundred K.V., 30 
ma., and no filter except the glass wall of the 
container were used. About 8 kilo roentgens 
were thus found to be the dose given the so- 
lution per hour. Independently of the abso- 
lute dose, this method gives a good compari- 
son between the oxidation effect on FeS 04 
and the other effects studied. 

In order to determine quantitatively the 
light absorption of the solutions, a Bausch 
& Lomb spectrophotometer was used, con- 
sisting of a constant deviation spectrometer 
and a Marten’s polarization photometer. An 
iinirradiated sample of the solution was al- 
ways measured immediately before or after 
the measurements were taken of a sample of 
the '^ame solution which had been exposed 
to roentgen rays. 

.\ 0.0002 molar solution of KMn 04 is 
strongly colored purple. It has a wide ab- 
sorption band in the yellow, green, and blue, 
with a maximum at alx)ut 530 mu-. The 
band is so intense that it seemed quite black 
between 510 and 560 mu. when a 10 cm. al> 
sorption tube was used. A 5 cm. tube per- 
mitted fair readings and was, therefore, 
used instead for this particidar solution. An 
exposure of 15 minutes to roentgen rays 
showed a decided effect, in that the absorp- 
tion below 500 mu. increased to an extent 
that was easily measurable. The absorp- 
tion towards longer wave lengths remained 
practically unchanged, however. The in- 


creased absorption toward shorter wave 
lengths is due to a formation of Mn 02 (7). 
This was the most sensitive reaction we 
found but it did not seem practical to use 
it, as the KMn 04 in such a weak solution is 
so unstable that it is changed to some extent 
even when kept in the dark. 

Of all the substances tried, methylene 
blue seemed to be the most promising. It 
was used in different concentrations, and, of 
these, 0.0016 mg. per c.c. was the most fa- 
vorable one when used in a 10 cm. absorp- 
tion tube. Figure 1 gh'es the light absorp- 
tion curve of this solution when the wave 
length measured in mu. is used as abscissa 
and the angle of the photometer is used as 
ordinate, 45° being complete absorption, and 
0° no absorption. When the solution was 
irradiated the absorption was gradually re- 
duced, but the shape of the curve was re- 
tained except in the green region of the 
spectrum. It seemed, therefore, unneces- 
sary to take measurements at more than 
two or three wave lengths and it was de- 
cided to measure the amount of absorption 
quantitatively at 665, 620, and 520 mi^. 
The percentage of methylene blue disap- 
pearing (as indicated by the color) can 
be calculated by means of the formula, 

Cl log To . 

■q "1^;’ 

where Ci and Co refer to the concentration 
before and after irradiation, respectively, 
and Ti and To to the corresponding trans- 
mission. T = tan ©1 X cot0o ; where ©i re- 
fers to the angle of the polarization photom- 
eter between 0° and 45° and ©o the angle 
between 45° and 90° that gives a good 

I' ... 

match. (T =-y- where I = intensity of in- 
cident light; I' intensity after passing 
through the solution.) Table I gives the re- 
lation between the amount of radiation and 
the color change of two independent e.xperi- 
ments. Column 1 gives the time of expo- 
sure to roentgen radiation ; Columns 2, 3, 
and 4 the reading of the photometer for 
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TABLE 

L— 

-METJIVLKXE 

BLUE' 


Time of 
exposure 

Photometric 

readings 


Unciianged 


(hrs.) 

at 520 

620 

665 ma 

'r (mg. per C.C.) 

Log 

% 

0.00 

411 

9.2 

1.4 

100 

0.0016 

2.00 

0..SS 

40.7 

11.8 

3.1 

79 

0.00126 

1.90 

0.79 

39.4 

13.6 

5.3 

M 

0.00102 

1.81 

1.31 

38.7 

18.3 

10.7 

45 

0.00088 

1.65 

1.78 

39.4 

24.1 

18.6 

29 

0.00046 

1.46 

2.21 

39.8 

26.2 

20.6 

27 

0.00043 

1.43 

2.79 i 

40.7 

30.7 

28.0 

17 

0.00027 

1.23 

0.00 

41.7 

10.2 

1.8 

100 

0.0016 

2.00* 

0.59 

40.S 

14.6 

5.3 

69 

0.00110 

1.&1 

1.02 

40.1 

18.8 

10.2 

50 

0.00080 

1.70 

1.48 

40.0 

24.4 

17.9 

33 

0.000S3 

1.52 

2.07 

40.1 

28.6 

24.8 

22 

0.00035 

1.3-4 

2.6t 

39.0 

28.6 

25.8 

20 

0.00032 

1.30 

3.17 

40.5 

37.6 

38.6 

7 

0.00011 

0.85 

415 

1^ 41.Q 

37.8 

40.3 


0,00008 

0,70 


wave lengths 520, 620, and 665 nip., respec- 
tive!)'; Column 5 the percentage of change 
calculated from the absorption at 665 mp-; 
Column 6 the concentration of the solution 
according to the color in mg. per c.c., and 
Column 7 the logarithm of the percentage of 
unchanged meth)dene blue. The percentage 
of change as a function of the time of ex- 
posure is shown graphically in Figure 2-A, 
which is drawn by inspection. It is evident 
from the curve that the change is not di- 
rectly proportional to the dosage as is the 
case with FeSOi. If the logarithm of the 
percentage of methylene blue unchanged is 
plotted against the time of e.xposure the re- 
lation seems to be a straight line (Fig. 2-B) 
as far as the accuracy of the readings permit 
us to conclude. This is, of course, only a 
first approximation. This is the same type 
of relationship that has already been found 
to hold for the deactivation of trypsin (8) 
and for the oxidation of oxyhemoglobin to 
methemoglobin (9). We believe this is due 
to the formation of substances with little or 
no light absorption in the measured region, 
which are decomposed further by the roent- 
gen radiation, thus competing with the 
methylene blue for the ions produced by the 
radiation in the water. The stability of the 
methylene blue solutions was tested in that 
samples of the solutions were left standing 


for one week and then examined again with 
the spectrophotometer. The samples which 
had been cxpo.scd to the light in the mean- 
time showed slightly diminished absorption, 
whereas samples which had been kept in the 
dark showed no change after one week. 
Thus the methylene blue seemed both stable 
enough and sensitive enough to be used for 
measurements of roentgen dosage. This 
conclusion was contradicted by further ex- 
periments, which will be mentioned later. It 
was objectionable to use a glass container if 
radiations of different hardness were to be 
compared with one another. 

In trying to find material for suitable con- 
tainers we decided that kodaloid^ offered 
several advantages. Cylindrical containers 
were made by rolling the material around a 
rod, dissolving and softening the edges with 
acetone, and sealing on the bottom piece in 
the same manner. After the containers 
were dry the solution was poured in and a 
cover sealed on. When the solution was 
irradiated in these containers the change 
was less than one-half of what it had been 
in the glass tubes. It seemed possible that a 
small amount of the acetone had been 
brought into the solution and' that the ace- 
tone in competition witir the methylene blue 
had utilized part of the energy supplied by 
the roentgen rays. A drop of acetone was, 
therefore, added to the solution in one glass 
tube and that tube irradiated at the same 
time as a solution free from acetone. The 
effect on the methylene blue in the latter 
solution was several times greater than 
on that in the former, indicating that 
the effect of the roentgen radiation had 
been utilized mainly by the acetone. The 
acetone did not change the color before 
irradiation of the solution. This experi- 
ment indicated that a very small organic 
impurity may change the effect on the 
substance which is being tested, especially 

’This is a cellulose product which can be obtained in 
sheets frorn the Eastman Kodak Company. It is an organic 
material with about the same absorption and scattering co- 
efficient as water and it can be obtained in very uniform 
thickness. 
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when weak soKitions are used. It was also a 
warning that special precautions have to be 
taken if such solutions are going to be 
used for measurements of dosage. (If a 
number of glass tubes, which have been 


The figures in the same horizontal lines 
refer to tubes irradiated together for the 
same length of time. CaCU does not influ- 
ence the amount of change, whereas ethyl 
alcohol and sucrose reduce the change of 



Fig. 2. (A) Decomposition of methylene blue. (B) Logarithmic curre of the decomposition of methylene blue. 


cleaned togetlier, are filled with parts of the 
same solution at the same time, one can. 
however, be reasonably sure that they can 
be used for comparison of dosage. ) The ef- 
fect of a small amount of acetone in the 
methylene blue solution undoubtedly ex- 
plains why Clark and Pickett failed to get 
any decomposition of methylene blue dis- 
solved in acetone. 

The fact that verr- small amounts of sub- 
stances influenced by roentgen irradiation 
reduce the change of the methylene blue 
makes such solutions sensitive indicators to 
test, whether the added substance is affected 
by the radiation or not. It seems that the 
method might be worked out for quantita- 
tive determinations. 

Some preliminar)' e.xperiments were car- 
ried out with ethyl alcohol, sucrose, CaCb. 
and ])henol as added impurities. The results 
are summarized in Table II. Each glass tube 
contained 0.0016 mg. methvlene blue and 
0.02 mg. of added substance per c.c. of so- 
lution. 


T.ABLE II. — PERCEXT.VGE OF METHYLENE 
BLUE CHANGED 


With no 
impurity 
% 

With 

addition of 0.02 

mg. 

.\lcohol 

% 

Sucrose 

% 

CaCl- 

% 

Phenol 

% 

51 

19 

17 

51 


8S 




30 

98 




41 


methylene blue to about the same extent. 
The quantitative relations have not been 
studied as yet, but it has been shown that if 
one-tenth as much of the substance is added 
as impurity, the influence of it is much more 
than one-tenth as great. It should be men- 
tioned that it has been discovered before 
that sucrose and phenol in aqueous solutions 
are influenced by roentgen irradiation. 

Another factor which has a decided influ- 
ence upon tlie radiation effect is the hydro- 
gen ion concentration of the solution. Un- 
fortunately we cannot give the exact pH 
value for the solutions referred to in this ar- 
ticle (the methylene blue solutions had a pH 
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of al)out 7), but tlial will have to be dctcr- 
niinecl in further experiments. 

The investigation tin fortunately had to be 
interrupted, but we hope to be able to con- 
tinue the study later. It seems of special 
importance to point out that small amounts 
of impurities may have a decided influence 
on the action of roentgen rays on weak solu- 
tions, and, further, that such weak solutions 
of suitable comi)ounds can he utilized for the 
indirect study of the effect of roentgen rays 
on other substance*^ which cannot he meas- 
ured accurately in such small quantities as 
usually are to he considered in experiments 
of this type. 

SUM MARY 

1. Sc\eral colored solutions have been 
irradiated by roentgen rays and the change 
of color has been measured by means of a 
spectrophotometer. 

2 It was thought that a color change 
measured quantitative!}, might he used as a 
means to determine dosage. Of the sul> 
stances which were affected to an appre- 
ciable extent, methylene blue seemed to be 
most suitable for this purpose, and was stud- 
ied further 

3 A quantitative relation betw'een the 
color change and the dose w'as obtained, but 
it was found that small impurities of or- 
ganic substances disturbed this relationship 
The hydrogen ion concentration also had 
a decided influence Extreme precautions, 
therefore, haAe to be taken if such changes 


arc going to be used for determination of 
dosage. This undoubtedly is true for wdiat- 
ever chemical method is being used. 

4. 'flic change of color produced by 
roentgen rays w'as not affected h}' calcium 
chloride but w'as definitely and to about the 
same extent influenced by small amounts of 
acetone, ethyl alcohol, sucrose, and phenol 
Probably the effect of the radiation is di- 
vided between the methylene blue and the 
impurity, and it may be possible in this w'ay 
to study the effect on the substance added to 
the colored solution. Such small amounts 
arc, as a rule, changed by the radiation that 
for many substances it %YOuk\ i>e impossible 
to discover the effect of it by the direct 
method. 
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ROENTGENOLOGIC CHANGES IN SARCOID AND RE- 
LATED LESIONS’ 


By B. R. KIRKLIN, M.D., Section on Roentgenology, The Mayo Clinic, and 
S. ARCHIBALD MORTON, M.D., Fellow in Radiology', The Mayo Foundation, 

RoCHESTr.K, MiN'N'ESOTA 


T he disease known as Boeck’s sarcoid 
is characterized primaril}^ by the for- 
mation of nodules in the cutaneous and 
subcutaneous tissues. The skin over these 
areas has a telangiectatic appearance. The 
distribution of the lesions and the histologic 
picture are distinctive. Closely related to 
this lesion are the diseases known as Darier- 
Roussy sarcoid, lupus pernio, and erythema 
induratum. In this group of related dis- 
eases there are sometimes accompanying sys- 
temic complaints and more or less character- 
istic lesions in organs other than the skin. 
Among the systemic lesions that have been 
described are fibrocystic changes in the 
bones, infiltration in the lungs, adenopathy 
of the cervical lymph nodes, splenomegaly, 
tonsillar swelling, iritis, and infiltrations in 
the mucous membranes of the upper air pas- 
sages. 

Various hypotheses with regard to the 
etiolog)' of this disease have been advanced: 

1 for example, that it is due to the bacillus of 
tuberculosis ; that it is a separate disease en- 
tity, or that several factors are involved. 

In certain cases the bacillus of tuberculo- 
sis has been isolated from the lesions in the 
skin, and definite tuberculous lesions har'e 
often been found. In other cases there is 
no evidence of tuberculosis and even the tu- 
berculin test gives a negative reaction. The 
fact that a general lymphadenopathy some- 
times occurs suggests the possibility that the 
condition is related to lymphoma. The fa- 
vorable results reported in certain cases fol- 
lowing roentgen-ray treatment would tend 
to substantiate this view. It is Voorhoeve’s 
belief that, since the central nervous system 
is often involved, the lesions in the bones are 

'Submitted for publication December 6, 1930. 


of a trophic nature. He cited, to support 
this view, observations at necropsy in a case 
originally reported by Winkler in which 
there were definite changes in the nervous 
system. 

Because of the fact that Boeck’s sarcoid 
with visceral involvement is seldom fatal, 
pathologic descriptions of the visceral le- 
sions are meager. Schaumann (13, 14) 
studied the bones histologically in cases in 
which the finger or toe had been amputated 
and reported that the findings strongly re- 
sembled those found in bones involved in 
lymphomatous processes. Hence he called 
sarcoid with visceral involvement “benign 
lymphogranuloma.” The patient with sar- 
coid of the lung described by Bernstein, 
Konzlemann. and Sidlick (2) came to nec- 
ropsy and lesions were found in the bron- 
chial mucous membrane resembling sarcoid 
as it occurs in the skin. 

The questions of etiolog}' and the relation 
of the various types of sarcoid to one an- 
other are for the dennatologists to settle. 
Goeckerman (6) has given a very complete 
summary of the present opinion on these 
questions. It is, however, important for tlie 
roentgenologist to know that in tlie cases 
diagnosed as belonging to the sarcoid group 
there are roentgenologic signs which are 
more or less characteristic of the condition. 
These occur as changes in the bones and in 
the lungs. 

CH.VNGES IN THE BONES 

The first report of involvement of bone 
in cases of sarcoid lesions as noted by the 
roentgen ray apparently was that of Krei- 
bich (8), who, in 1904, published a roent- 
genogram of the hands in a case of lupus 
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pernio and gave a brief but accurate descrip- 
tion of the roentgenologic data. 

Ricdcr (11) reproduced the roentgeno- 
grams in two other cases and since then sev- 
eral European observers have rej)orlcd 
cases. 

jiingling (7) described a condition of the 
bone to which he gave the name of “ostitis 
tuberculosa multiplex cystica,’’ which was 
similar to the condition reported by the 
other writers in cases of sarcoid. Some of 
his cases were associated with sarcoid. Most 
of the changes in bone that he described 
were confined to the phalanges of the hands 
and feet, but in some the distal ends of the 
bones of the forearm were involved. 

Fleischner (5) reviewed the roentgen- 
ray data in cases reported prior to 1924 and 
added seven new cases, in one of which a 
lumbar vertebra was affected by the sarcoid 
process. 

In this country, Finnerud (4) reported a 
case and described typical roentgenograms 
but did not repioduce them. 

Goeckerman (6) reported seventeen cases 
of sarcoid and in several cases reproduced 
the roentgenograms, showing changes in 
bone. 

Doub and Menagh (3) recently described 
the roentgen-ray appearance of the bones in 
two cases that came under their observation. 

Sarcoid with organic involvement is ap- 
parently a disease of adult life, for among 
the cases recorded in the literature the av- 
erage age of thirty patients with sarcoid le- 
sions of the lungs or bone was thirty-six 
years. Practically all patients were more 
than twenty years of age. I\Ien and women 
were equally affected. The disease often has 
a fairly acute onset and later lapses into a 
chronic state. Lesions in bone tend to pro- 
gress, but if the disease is arrested the ap- 
pearance of the bones may return almost to 
normal. In other cases considerable per- 
manent loss of bony tissue results. 

The roentgenologic changes are usuall)'^ 



Fig. 1 (Case 1). Extremely dense, nodular infil- 
tration in the lower portion of the right lung; mod- 
erate linear infiltration c.xtendmg from left hilum. 


in the phalanges of the hand, but the pha- 
langes of the foot are frequently found to 
be affected. Changes in the lower ends of 
the radius and ulna, about the elbow joint 
and et^en in the body of a vertebra, have 
been described. The disease of the bone 
seems to be first evident as thickening of the 
trabecular architecture in the end of one of 
the phalanges of a finger. Small punched- 
out areas appear and later there is a pecu- 
liar combination of destruction and repair 
of bone. Clear cystic areas appear, var3dng 
from pin-point size to spaces 1 cm, in di- 
ameter. The small trabeculre between the 
broken-down areas are dense and sclerotic. 
The whole phalanx may be affected. If the 
process is arrested and healing occurs, the 
bone may return almost to normal, but 
usually considerable mutilation results. No 
generalized atrophy of bone of the affected 
hand occurs, and but little localized atrophy 
of the diseased bone. Sequestration of the 
diseased part is absent and there is no ac- 
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Fig, 2 (Case 2). Fibrocjstic areas in the sec- 
ond and third phalanges; middle finger of left 
hand. 


companying periostitis. The neighboring 
joints are not involved. The shaft of the 
affected bone may sho^Y slight uniform en- 
largement but the cortex is rarely broken. 

Fleischner (5) and Doub and IMenagli 
(3) described two types of roentgen-ray 
manifestations, according to whether the 
coarsening of the trabecular architecture or 
the areas of cystic destruction predominated. 
It appears likely that these are different 
stages of the same process. Such roentgen- 
ologic pictures must be distinguished from 
those seen in certain other diseases. 

Tuberculous dactylitis, or spina ventosa, 
is seen mostly in the hands of children. Peri- 
ostitis and atrophy of bone is marked. Se- 
eprestra and discharging sinuses are com- 
mon. 

Osteitis fibrosa cystica is seldom confined 
to the phalanges: it is more generalized and 
more progressive than the condition de- 
scribed. Fracture is more likely to occur. 

Syphilitic disease of bone, particularly the 
congenital variety, sometimes affects the 
phalanges ; the lesion is then more often in 
the diaphysis rather than in the head of the 
bone. There is some periostitis present and 
the cortex is thickened. 

Malignancy can be ruled out by the multi- 



Fig. 3 (Case 3). Miiltijile filiroc'stic areas in 
many phalanges of hath hands. 


])licity of the lesions and by the fact that the 
cortex i.s not broken. 

Chondromatosis usually causes much 
more enlargement of the hone and definite 
tumors are seen. 

CUAXGKS IX THE EUXGS 

Kuznitzky and Bittorf. in 1915, gave a 
careful description of the changes in the 
lung in certain cases of sarcoid and repro- 
duced roentgenograms in one case. Tliey 
could not find evidence of tulrerculosis in 
tiieir case and were convinced that they were 
dealing with a disease stit generis. They 
subsequently observed seven cases in which 
they attributed changes in the lung to sar- 
coid. 

Bernstein, Konzlemanh, and Sidlick (2) 
reported a case which they considered to be 
sarcoid in which there was Ifilateral hydro- 
thorax. The patient died and necropsy dis- 
closed lesions with the histologic appearance 
of sarcoid in the bronchial mucous meirv 
brane. 

Assmann in his text-book described the 
condition in the lungs and cited a case that 
came under his observation. The lesions m 
the lung in his case completely disappeared 
under roentgen-ray treatment. 
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Goeckcnnaii (6) described the condition 
of the lunjj in several cases. 

\'*alenti (16) stated that the j)nhnonary 
changes vary with the condition of tlie sar- 
coids in the skin. He reproduced roentgeno- 
grams taken three years apart whicli showed 
considerable improvement concomitant with 
improvement in the skin. These lesions dif- 
fered from those described by others and 
from the cases that came under our observa- 
tion in that the lesions were mostly in the 
upper half of the lungs. 

Finnerud (4). Rischin (12). Lutz (10), 
Schinz (15), and Van liusen (17) also re- 
ported cases of sarcoid with more or less 
typical roentgen-ray manifestations in the 
lungs. 

The roentgen-ray appearances that are 
seen typically in the lungs of these patients 
consist of bilateral, fairly dense, diffuse lin- 
ear infiltration of the middle or the lower 
half of the lungs, extending from the hiluni 
well out toward the periphery. This infil- 
tration may be so dense as to obscure the 
borders of the heart. Superimposed on this 
are many discrete opaque areas, ranging in 
size from miliary nodules to areas perhaps 1 
cm. in diameter. The apexes are not affect- 
ed. Signs of pleurisy or fluid are absent. 
In some cases the nodes at the hilum are not 
enlarged and in others enlargement of these 
nodes is a feature of the roentgen-ray ap- 
pearance. The picture in the individual case 
varies according to whether linear infiltra- 
tions or scattered nodules prevail. 

The condition must be distinguished from 
other chronic conditions of the lungs. It 
has some of the characteristics of old fibrous 
tuberculosis but the apexes are not involved. 
Pneumoconiosis resembles it more closely, 
but in this condition the nodules are more 
definite and more numerous and there is not 
such a background of linear striations. Al- 
though the sarcoid lesions in the lung do not 
have a tendency to form cavities and are 
more diffuse than the usual type of bronchi- 


ectasis, yet it is often difficult to distinguish 
between the two conditions. 

Cases of Boeck’s sarcoid with visceral in- 
volvement are not common, and a roent- 
genologist will not be called on to make such 
a diagnosis from the roentgen-ray data 
alone. However, he should know that char- 
acteristic lesions may occur in the bones and 
in the lungs of such patients, 

AHSTRACT OK ILLUSTRATIVE CASES- ’ 

Cases I and 4 are illustrative of changes 
in the bones and in the lungs. Cases 2 and 3, 
of changes in the bones, and Cases 5 and 6, 
of changes in the lungs. 

Case 1 . — A woman, aged twenty-eight 
years, had had sarcoid lesions for seven 
years. Her general health was good. Roent- 
genograms of the lungs showed a peculiar 
infiltration of the bases (Fig. 1), while in 
the bones of the hands and feet were cystic 
changes. There were also atrophic rhinitis 
and enlarged lymph nodes. The spleen was 
palpable. A diagnosis of sarcoid was con- 
firmed by biopsy. Bacilli of tuberculosis 
were not found in the sputum and the tuber- 
culin test was negative. 

Case 2 . — A woman, aged forty-two years, 
had had typical sarcoid lesions for six years. 
Her general health was good except for iri- 
tis. The lungs were normal roentgenologi- 
cally but fibrocystic changes were noted in 
the bones of the hands (Fig. 2), The diag- 
nosis was confirmed by biopsy of the skin. 

Case 3. — A. woman, aged fifty-four years, 
in poor general health, had had sarcoid le- 
sions for six years. Roentgenograms dis- 
closed tuberculosis in the apexes of the lungs 
and infiltration of the lower, part of each 
lung. Cystic changes were also noted in the 
bones of the hands and feet (Fig. 3). Ac- 
tive tuberculosis of the larynx was present. 
This patient died. 

Case 4 . — A man, aged forty-three years, 
had typical sarcoid lesions on both cheeks. 
He had also an enlarged spleen, enlarged 
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Fig. 2 (Case 2). Fibrocystic areas m the sec- Fig 3 (Ca^c 3). Muliijile fibrocystic areas in 
ond and third phalanges; middle finger of left many phalanges of both hands, 

hand. 


companying periostitis. The neighboring 
joints are not involved. The shaft of the 
affected bone may show slight uniform en- 
largement but the cortex is rarely broken. 

Fleischner ( 5 ) and Doub and Menagh 
(3) described two types of roentgen-ray 
manifestations, according to whether the 
coarsening of the trabecular architecture or 
the areas of c\ stic destruction predominated. 
It appears likely that these are different 
Stages of the same process. Such roentgen- 
dcgic pictures must be distinguished from 
those seen in certain other diseases. 

Tuberculous dactylitis, or spina ventosa, 
is seen mostly in the hands of children. Peri- 
ostitis and atrophy of bone is marked. Se- 
questra and discharging sinuses are com- 
mon. 

Osteitis fibrosa cystica is seldom confined 
to the phalanges; it is more generalized and 
more progressive than the condition de- 
scribed. Fracture is more likely to occur. 

Syphilitic disease of bone, particularly the 
congenital variety, sometimes affects the 
phalanges ; the lesion is then more often in 
the diaphysis rather than in the head of the 
bone. There is some periostitis present and 
the cortex is thickened. 

Malignancy can be rttled out by the multi- 


plicity of the lesions and by the fact that the 
cortex is not broken. 

Chondromatosis usually causes much 
more enlargement of the hone and definite 
tumors arc seen. 

CH.V.XCES JX THE LUNGS 

Kuznitzky and Bittorf, in 1915, gave a 
careful description of the changes in the 
lung in certain cases of sarcoid and repro- 
duced roentgenograms in one case. They 
could not find evidence of tuberculosis in 
their case and were convinced that they were 
dealing with a disease sui generis. They 
subsequently observed seven cases in which 
they attributed changes in the lung to sar- 
coid. 

Bernstein, Konzlemami. and Sidlick (2) 
reported a case which they considered to be 
sarcoid in which there was bilateral hydro- 
thorax. The patient died and necropsy dis- 
closed lesions with the histologic appearance 
of sarcoid in the bronchial mucous mem- 
brane. 

Assmann in his text-book described the 
condition in the lungs and cited a case that 
came under his obsen'ation. The lesions m 
the lung in his case completely disappeared 
under roentgen-ray treatment. 
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Fig. 6 (Case 6). Linear and nodular infiltration 
of the lower two-thirds of both lungs, most e.xten- 
sive on the left. 
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ANENCEPHALY; THE IMPORTANCE OF PRE-NATAL 
DIAGNOSIS. MTTH REPORT OF CASFP 

By HY-MAN I. TEPERSON, M.D., Brooki.yn. New York 
From the Department of Radiolotrr-, Crown Heiphts Hospital 


A n anencephalon is a single monster, 
the greater part, or all. of whose 
brain is lacking. The bones of the 
vault are absent, the structures at the base 
of the skull are flattened, the eyeballs bulge, 
and tire upper eyelids are unusually large. 
The shoulders are often larger than usual. 
The cervical vertebrte have an e.xaggerated 
lordosis, giving an extended appearance to 
the face and head resembling a frog's head. 

DeLee (1) states that “single monsters 
are more frequent than double monsters, 
and. among the former, anenceplialus ranks 
first." Muff (2) states that according to 
von Chaussier one monster appears in every 
69 labors; von Puech. 1 in 111. and von 
Winckel. 1 in 64. This makes an average 
of 1 monster in 81 labors. Muff, in a sur- 
vey of monsters at the various museums, 
found that there were nine times as many 
single monsters as double monsters. Bal- 
lantrme (3 ) in a series of 325 monsters and 
fetal disease cases had 46 anencephalic mon- 
sters ( 14 per cent). Case and Cooper (4) 
report 5 cases of anencephaly among 1.621 
dbstetrical ca-es at the Battle Creek Sani- 
tarium. or 1 in even.' 324 labors (0.3 per 
cent I . Mall (5) estimated the frequency 
of full-term monsters as 6 in every 1.000 
labors. These figures indicate the rather 
frequent occurrence of monsters in general 
and of anencephalus in particular. 

illiams (6). speaking of monsters, 
states; “The diagnosis of ant* one of these 
conditions is not made until serious diffi- 
culty. e.xperienced in attempting deliverv, 
has led to careful exploration under anes- 
thesia. with the entire hand in iitcro." 

In rare instances this condition has been 
diagnosed dinically. Pinzani (8) was able 

'Read 'Sefore the Bedford Yfedical Societv, Mar 29. 1930. 


to recognize the presence of an anencephalon 
four days antepartum when he was able to 
detect cerebral contractions following irrita- 
tion of the brain by the palpating finger. 
Others suspected, just before delivery, the 
presence of an anencephalon when the bulg- 
ing eyeball.':, prominent eyelids, and flattened 
sella turcica were recognized. Hydramnios, 
the anasarcous aspect of the patient, and 
thickening of the skin of the mons veneris 
and vicinity have Ijcen noted in cases of 
anencephaly. 

Clinical diagnosis is admittedly very diffi- 
cult. In the early months of pregnancy, 
vaginal, rectal, or abdominal palpation can- 
not detect a small deformed head. In the 
later months, a floating head, malpositions, 
and perhap.' an accompanying hydramnios, 
leave the examiner confused as to the real 
situation. .Mthough the presence of hy- 
dramnios. which is frequently associated 
with some fetal abnormality, might lead one 
to suspect the presence of an anencephalon. 
it cannot be relied irpon as a pathognomonic 
symptom in individual cases. The incidence 
of anencephalus with hydramnios has been 
stated by several observers to be from 8 to 
37 per cent. Lau (8) in 75 cases of hy- 
dramnios had 9 cases of monsters (12 per 
cent), 6 of which were anencephalic (8 per 
cent). He also reports 6 cases of anenceph- 
alus without hydramnios. Naiijoks (7) 
had a case of anencephalon with oligo- 
hydramnios (500 to 600 C.C.). Eerland 
(8) had 30 cases of anencephalon. of which 
only 16 had hydramnios (52 per cent). 
This indicates the frequent but not constant 
occurrence of hydramnios with anenceph- 
alon. Hydramnios must also be differ- 
entiated from multiple pregriancies. 

Dystocia is very frequent in these cases 
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because many of the anenccphala develop to 
maturity and malpositions arc common. Be- 
sides hydramnios, wliich is present in a larcje 
percentage of cases, cardiac and respiratory 
embarrassment and renal- toxicosis fre- 
quently coin])licate the later months of preg- 
nancy. Premature delivery is frequent. 
When pregnancy docs go to term, dry labor 
is the rule ; for the deformed fetal head, being 
unable to assist in the gradual dilation of 
the cervix, an early rupture of the mem- 
branes results. Abdominal section is not in- 
frequent in unsuspected cases, and. to quote 
DeLee (1), "the humiliating experience of 
having a monster delivered after sticli an 
operation, has happened to clever accou- 
cheurs.” R. J. Maier reported a case of an 
anencephalon diagnosed pre-natally by X- 
ray but whose delivery necessitated a ce- 
sarean section. 

All anencephalic fetuses are born dead or 
die very shortly after birth. Fetal mortal- 
ity in all cases of hydramnios varies from 
25 to 96 per cent, depending upon the acute- 
ness of the fluid accumulation. 

For these reasons it is apparent that when 
the presence of an anencephalon is suspected 
the fate of the fetus becomes a negligible 
factor and only the welfare of the mother 
should be considered. Anything which 
would aid in the establishment of an early 
diagnosis of anencephalon would save the 
mother the complications of a useless preg- 
nancy going to term. 

The roentgen ray has proven to be the 
only means of establishing such a diagnosis 
with certainty, pre-natally. Case, in 1916 
(10), was the first to diagnose a case of 
anencephalon by the roentgen ray. Since 
then other cases have been reported by 
Campbell and Willits (11), Spangler (12), 
Doub (13), Rudolph (14), Blanchard (15), 
Richmond (16), Thompson (17), Ander- 
sen (18), Case and Cooper (4), Mooney 
(19), Maier (9), Harris (20), Jennings 
(21), Duca (22), Nessa (23), and Naujoks 
(7). 


The causes of anencephaly have been 
ascribed to heredity, fetal injury in utero, 
poisons circulating in the maternal blood, 
chemical influence of the salts of sodium, 
potassium, lithium, and magnesium, syphilis, 
nutritional disorders, and endocrine disturb- 
ances. How these factors influence growth 
and whj' deformities of the head should be 
most frequent have been subjects of exten- 
sive investigation. 

Normal growth is dependent upon the 
normal correlation of certain fixed physi- 
ologic laws. Any deviation from this nor- 
mal correlation will result necessarily in 
abnormalities of development, which abnor- 
malities will vary from minute, almost im- 
perceptible deviations from the given type 
of growth to gross and grotesciue ■v'^aria- 
tions, according as the disturbing factor has 
been slight or marked and has functioned 
early or late in the developmental period of 
the individual affected. The disturbing ele- 
ment is invariably the action of some ex- 
traneous force that has been brought to play 
upon the delicate regions of the most active 
growth of the embr}'onic organism. This 
extraneous force may be a congenital disease 
toxin, as of syphilis ; a traumatism affecting 
the ovum in part or as a whole, or some 
mechanical, actinic, or chemical influence 
functioning from without the maternal body. 
If the disturbing force is the same, of the 
same degree of potency, and is applied at the 
same stage and point of developmental 
growth, the same type of monstrous defect 
will result. These are the general laws of 
teratogenesis. 

There are two main theories that have 
been advanced in the explanation of the de- 
velopment of monsters, namely, the inhibi- 
tory and blastolytic. 

Many monsters have been produced ex- 
perimentally. Chemicals, changes in tem- 
perature, X-rays (24) and other agents have 
been used to influence the growth of embr^'os. 
The same type of monstrosity can be re- 
peatedly produced by appl3dng the same 
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Fig. 1. Roentgenogram of the mother in the lateral 
prone position showing the full fetal skeleton in the 
antero-posterior plane. The presentation is cephalic 
and the head rides above the mother’s iliac crests. 
The facial bones minus the cranial bones give the 
appearance of a “cat’s face.” The spina bifida may 
be recognized by the cleft in the dorsal vertebra;. 

agent at the same stage of development. If 
the agent is applied to only a part of the em- 
bryo. that part alone will Ije affected. This 
i points to an inhibition or arrest in growth. 
The experiments of Child (25) and Stock- 
ard (26) support this theory. 

According to Werber (27), who enun- 
ciated the blastolytic theory, monsters are 
due to the discharge, expulsion, or splitting 
of the germ substance. In consequence of 
the destructive action, a lens, for instance, 
may be found free in the head region of 
the early embryo even though eyes are en- 
tirely lacking; or there may be a complete 
absence of the spinal cord in its normal po- 
sition, in which case it may be found in an- 
other portion of the embryo or may even be 
double. For these reasons Werber includes 
in his theory a force which tends to disso- 
ciate parts of the distal embryonic primor- 


dium. Other workers, however, have held 
that blastolysis is the effect rather tlian the 
cause of retardation of growth. 

Greenhill (28) and Talbot (29) have 
called attention to the frequent association 
of placental defects and anomalies, especially 
jdacenta prjcvia, with deformities of the 
fetus. Greenhill records 21 such cases. He 
attributes the defects in the fetus to an im- 
perfect decidual reaction in the lower uter- 
ine segment, an abnormal seat for placental 
attachment and development, and regards 
it as a condition simulating the imperfect 
decidual reaction in tubal pregnancy. Dis- 
turbances in nutrition and oxygen supply 
may take place in placenta prmvia just as 
readily as in tubal pregnancy, thereby pro- 
ducing monsters by inducing an arrest of 
the developmental rate. Talbot believes that 
placental infarcts are the cause of the circu- 
latory interference within the placenta. The 
frequency of cranial and intracranial defects 
in these cases is due undoubtedly to the fact 
that the central ner\-ous system which re- 
ceived the main portion of the placental cir- 
culation is naturally the first portion of the 
fetal structure to suffer from the vitiated 
blood current, so, in consequence, a retarda- 
tion of development results. The head dif- 
ferentiates first and grows most rapidly and 
therefore is most susceptible to deleterious 
influences. Anencephalus, he believes, is 
produced in the beginning of the fourth 
week of fetal life. 

To determine the influence of endocrines 
in the production of anencephaly. Coveil 
(30) made an exhaustive study of the hy- 
pophysis in 37 cases of anencephaly. He 
found it present in all cases, contrary to the 
findings of some previous investigators. It 
was flatter and its anterior lobe was larger 
than the hypophysis in normal fetuses; but 
after correcting for the blood content of tlie 
gland, he found that the hypophysis was 
quantitatively smaller than normal in every 
case of anencephalon. The normal gland has 
three lobes and a pars tuberalis. The latter 
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Fig 2. Photograph of the ancnccphalic mon- Fig. 3. Dorsal vkw of the same fetus shotvine 
stcr after <lclivcr 3 ^ Note the macerated skin, extensive spina binda. Note the ver}' short and 
bulging eyelids, and absence of forehead. thick neck. 

lobe was absent in all cases he studied, al- the crest of the ilium. The bones of the face 
though some other lobes were missing in were distinctly A'isible but the cranial 
some of the cases. bones were absent. The thoracic vertebral 

were unusually wide and there was a cleft 
CASE REPORT ' io the middle of the column due to the al>- 

sence of tlie spinous processes. The rest of 
Mrs. O. J., 34-year-old primipara, was the skeleton was apparently normal. A diag- 
referred for roentgen examination on Jan- nosis of anencephalon with spina bifida was 
uary 5, 1929, in the eighth month of her made and immediate interruption of preg- 
pregnancy. She Avas dyspneic and her ab- nancy adAUsed. Because of religious beliefs 
domen AA^as unusually large. Her pregnancy the patient refused interA^ention. 
had been normal up to six and a half In spite of treatment the abdomen became 
months, after Avhich time the abdomen be- larger and the patient’s blood pressure grad- 
gan to increase rapidly in size, the fetal ually rose to 190 millimeters. Four AA^eeks 
parts became indistinguishable, and the fetal later, February 4, 1929, the membranes rup- 
heart sounds (previously audible) Avere tured and after eighteen hours in labor she 
gradually lost. Her blood pressure gradu- Avas delivered of an anencephalon Aveighing 

ally rose to 160 mm.; the blood Wasser- 6)4 pounds. Four mild convulsions preceded 

mann Avas negative. the delivery. The postpartum period Avas 

Roentgen examination in the lateral prone uneventful. The fetus shoAved all of the 
posture shoAved the presence of a fetal characteristics of an encephalon. The entire 
skeleton of cephalic presentation and alxjve vault Avas missing. The e)"elids Avere un- 
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usually large, and there was a spina bifida 
extending from the base of the skull half 
way down the back. The skin in many 
places was macerated. 

CONCLUSION 

Cases of anencephaly and their resulting 
complications are of sufficient frequency to 
warrant greater accuracy in our diagnostic 
methods. Any pregnant woman giving a 
history of having previously given birth to 
a monster; one presenting an acute or un- 
usual enlargement of the abdomen, or a fetal 
malposition or malposition of the placenta; 
one upon Avhom a cesarean section is con- 
templated, or one in whom the fetal head 
is not distinctly and apparently normal to 
the palpating fingers should have an X-ray 
examination of the abdomen. The cranial 
bones begin to ossify between the sixth and 
eighth week of fetal life and calcification is 
well advanced after the fourth month. Sat- 
isfactory roentgenograms can be obtained 
after the fourth month in a great majority 
of cases, but obviously the difficulty in- 
creases with the increase in the amount of 
amniotic fluid and the tliickness of the ab- 
dominal wall. Practically all fetal skeletons 
are visible at the sixth month. jN'Iaternal 
complications rarely set in before the sixth 
month of pregnancy. Therefore, the op- 
timum period for the roentgen examination 
of the pregnant abdomen is at about the 
sixth month of pregnancy. The small 
amount of X-ray energy utilized in modern 
technic is absolutely harmless to mother or 
fetus. 
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THE TREATMENT OF WARTS^ 

By EARL D. OSBORNE, M.D., and EDWIN D. PUTNAM, M.D„ EurrALo, New York 


T he treatment of -warts is a subject of 
v.-idespread interest and demands a 
great deal of our time and considera- 
tion. It is common knowledge among der- 
matologists and otiier physicians examining 
large numbers of college students, both male 
and female, tliat the last ten years have seen 
a steadv increase in the number of warts, 
partiailarly on the feet. This opinion is sub- 
stantiated by tlie authors' statistics. \\T 
have examined and treated 765 patients with 
all types of warts within the past three 
years, equivalent to approximately from 5 
to 6 per cent of the total number of cases 
seen in private practice. Prior to 1925. this 
figure did not exceed 3 per cent. Most of 
tliis increase in tlie incidence of warts lias 
occurred in die class of plantar warts. The 
reasons for tliis are obvious. The wide pop- 
ularit}’ of all fonns of sports requiring the 
common use of dressing rooms, shower 
batlis. runways, etc., has increased tlie prob- 
abiliU' of infection. From our experience 
we are convinced of the infectious nature 
of ordinaiy- verruca? vulgaris, and verrucae 
plantaris. which we feel are one and tlie 
same entity occurring upon different parts 
of the body. M'e feel that the work of 
Jadassohn ( 1 ), in 1896. and of M'ile and 
Kingen.- (2). in 1919. has settled the in- 
fectious nature of warts with fair definite- 
ness. 

Ta.ble I shows tlie incidence of location 
in our /6 d patients. It will be noted that 
our total number of patients with plantar 
warts outnumbers considerablv the patients 
with warts on tlie hands. This, no doubt, 
is due to the fact that plantar warts produce 
siTuptoras whereas warts on tlie hands usu- 
ally do not and not to any actual increase 
in the number of plantar warts over the 

=Resd before tbe Rsdiolosical Sorietv of Xortn -Vtaerica 
at the FJfteeiith Meeting, at To'xonto. Ont., Canada. 

Dec. 2-£, 192P. 


T.\ELE I. — IX'CJDEN'CE OF LOC.VTIOX 
OF \V.\RTS 



No. 

322 

Per cent 
40.6 

. 

248 

3U 


349 

187 

Xcck - 

22 

2.8 


27 

3.4 

Arms axi(i v. ri^ls - 

7 

0 



.6 

Miscellaneous (vulva:, ears, perianal 
recion, knee chest etc.) 

12 

3.6 


792 

— 


other t}-pe. Thirty-three patients presented 
warts on botli the hands and feet, and 37 
patients had warts both on the hands and 
face. 

As to age incidence, we have patients 
presenting warts of one form or another 
from tlie age of 8 months up to SI years. 
By far the vast majority of patients were 
l>etween the ages of 10 and 40. witli the 
numlier about even in the second and third 
decades of life, and somewhat less in tlie 
fourtli decade. Approximately 40 per cent 
were females. 60 per cent males. 

THE TRE.ATMEXT OF PL.-\XT-\R W.IRTS 

The treatment of plantar warts comprises 
one of tlie most important and difficult 
fields presented to the dermatologist and 
radiologist The importance of plantar 
warts from an economic standpoint cannot 
be overemphasized. It is true that many 
plantar warts occasion no symptoms, but 
the vast majorirt of them cause siTnptonis 
ranging from pain and discomfort on walk- 
ing, to actual confinement in bed. 

The diagnosis of plantar warts usually 
does not occasion much difficult}-; however, 
there is much to learn by careful clinical ob- 
seiwation and study of each individual wart. 
It is easy enough to recognize a w^art on 
tlie sole when it has reached the diameter 
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of a sixlcculli of an inch, bul frequently the 
small, pinhead-size satellite lesions arc en- 
tirely overlooked. It is only by carefully 
paring down the area with a sharp razor 
blade that one can recognize these small 
lesions. The authors have found it advan- 
tageous to use a lens in the identification 
of these very minute, early warts. Calluses 
atid corns arc frequently mistaken for plan- 
tar warts; especially is this true of painful 
lesions occurring in the last interdigital 
space. These lesions occur more commonly 
in women than in men, and are located 
either at the base of the interdigital space 
between the fourth and fiftli toes, or on 
the inner side of the small toe, and most 
frequently in lx>th locations at the same 
time. Careful observation has convinced us 
that these lesions are usually not warts, but 
calluses produced by pressure. When the 
small toe is pressed inward by the pressure 
of a shoe, the inner surface of the small toe 
is pressed against the external or lateral tip 
of the fourth metatarsal bone. Spreading 
the toes apart and causing pressure on this 
point will produce tlie characteristic pain 
even when the calloused area is pushed 
aside and the pressure made through nor- 
mal skin. We haA’^e never seen one of these 
lesions cured with X-ray or radium therapy, 
and we haA'^e seen a great many patients Avith 
such lesions made extremely miserable by 
this form of treatment. These lesions are 
best treated by changing the type of foot- 
Avear, spreading the toes Avith a small soft 
cotton pad, and the application nightly of 
a mild keratolytic ointment. When the 
pressure is removed from the tip of the 
fourth metatarsal bone for a period of from 
si.x to ten Aveeks, the pain usually disappears. 

Plantar Avarts vary in size from the mi- 
nutest, AA'^hich cannot be seen by the naked 
eye, to lesions as large as a 50-cent piece. 
Ordinarily, Avhen recognized they are one- 
sixteenth to one-quarter of an inch in diam- 
ter. Satellites are frequently present, and 
search should always be made for them. 


The number varies from one lesion up to 
as many as three or four hundred on a foot. 
The Avarl is covered by a layer of keratotic 
material, the thickness depending upon the 
location, and proportional to the normal 
thickness of the horny layer of the part in- 
volved. On paring off the horny layer Avith 
a sharp razor blade, the translucent Avart is 
seen embedded in the normal tissue. It may 
be larger or smaller, more frequently the 
latter, than it appeared before the homy 
layer Avas removed. After paring, brown- 
ish-black dots will be seen in the center of 
the Avart. These are capillary loops AAdiich 
bleed profusely if cut. These broAvnish- 
black dots can ahvays be seen except in the 
minutest Avart, and, if bleeding occurs, it 
is a sign that the Avart is still active and 
needs further treatment. The pain, of 
course, is the chief symptom of plantar 
Avarts. It may be totally absent in the case 
of a superficial, small lesion, but it may be 
so excruciating as to cause permanent dis- 
ability for long periods of time. We have 
a number of patients Avho have' been totally 
incapacitated, and confined to bed for peri- 
ods of from six months to a year and a half 
on account of injudicious treatment, and a 
large number Avho have been partially in- 
capacitated for long periods of time, vath or 
without treatment. 

We have gradually evolved Avhat Ave feel 
is a thoroughly satisfactory technic for the 
treatment of plantar Avarts. It differs 
somewhat from the technic employed by 
others, including Michael (3), Taussig and 
Miller (4), MacKee (5), and Hazen (6). 
In the first place, Ave have practically discon- 
tinued the use of radium. The reasons for 
this are as follows: 

1. The time required for the treatment 
of plantar Avarts Avith radium is considerably 
longer than that required for X-ray treat- 
ment. 

2. When multiple Avarts are present, 
either a large amount of radium must be on 
hand, or else a number of separate applica- 
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tions with the same radivim must be made 
on subsequent visits. 

3. In spite of all the care possible, occa- 
sionally the patient will move his foot or 
contract his muscles in such a way as to 
disturb tlie lead foil and the radium. In 
tlris case a disagreeable result is apt to en- 
sue. because the dose of radiation which 
would not produce any reaction when ap- 
plied directly to the wart, will produce con- 
siderable reaction to the normal skin, and 
the patient is very quick to notice this. 

4. Radium in plaque form with two 
thicknesses of rubber, with or witliout 0.5 
mm. of aluminum, will produce considerably 
more reaction in the normal skin surround- 
ing the wart than will approximately the 
same dose of X-ray. The authors have re- 
peatedly demonstrated this fact to their 
own satisfaction, and it can readily be 
understood when one considers the differ- 
ence in tlie distance from the source of ra- 
diation to the skin. \\’ith X-ray. one is deal- 
ing with parallel rays, practically speaking, 
while with radium applied closely to the 
skin, the radiation is spread out into the 
surrounding normal tissue, and the reaction 
ensues. W’e have treated one plantar wart 
with radium, and an adjacent wart on the 
same foot with approximately the same dose 
of X-ray. Reaction has occurred around 
tlie radium-treated wart, and the X-ray- 
treated wart showed no surrounding reac- 
tion. 

Our technic for the treatment of plantar 
warts with X-ray is as follows; 

1. The patient is placed on a high exam- 
ining table, and the keratotic layer over the 
wart and for some distance around it is 
carefully pared down with a new razor 
blade, to a point just short of bleeding. We 
feel that careful attention to this one factor 
has increased our percentage of cures at 
least 20 per cent. Careful search should be 
made for small satellites which cannot be 
seen unless the keratotic layer is pared 


down, and these lesions should be treated 
at the same time. 

2. After locating all of the lesions they 
are carefully outlined with a fine-pointed 
pen exactly at the periphery of the wart. 
Placing a sheet of thin oiled .silk over the 
area on the foot, a careful tracing is made 
of the lesions. This tracing is then trans- 
ferred to lead foil and the holes are cut out 
accurately with a sharp, fine scissor.s. 

3. The patient is then placed on his ab- 
domen or side, and the foot held in a stirrup 
which will not move, being so fastened as to 
give as much stability as possible to the 
entire leg. It is absolutely essential that 
the patient be under no muscular strain 
while the treatment is going on. The lead 
foil is then fitted exactly to the wart area, 
and fastened down by adhesive straps which 
go entirely around the foot. We feel that 
this is the mo.^t essential part of the entire 
process, and tliat the lead foil must fit ex- 
actly to the wart areas without exposing any 
normal tissue to the effect of the X-ray. 
We have found that nurses can be trained 
to do this work much better than doctors, 
and that they will take infinite pains to get 
the lead foil exactly in the right position. It 
requires time and patience on the part of 
the nurse, but the results justify the time. 
After instituting this procedure, we soon 
found that no reaction occurred in the nor- 
mal tissue surrounding the wart, with our 
ordinary dosage of from 2 to 3 skin units 
of X-ray. We have gradually increased 
this dosage until we have reached 8 skin 
units, with absolutely no visible reaction in 
the normal tissue in a vast majority of cases, 
and only a slight err-thema in those that did 
react. We have not had in the past three 
years, since following this technic, a single 
disagreeable reaction from X-ray. 

4. In treating with X-ray, we have em- 
ployed the following factors: 6-inch spark 
gap, 6 milliamperes, and an 8-inch distance 
from cathode to skin. 
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Durins^ tlio past three years we have en- 
tirely discarded the fractional, repeated 
doses of X-ray to plantar warts. Our per- 
centage of cures has risen 20 per cent since 
employing the single, massive dose. We 
have never repeated the dose inside of two 
months, and we have seen warts disappear 
ten weeks after the one initial, maxinnim 
dose. \Vc have never given more than two 
maximum doses to a single wart. 

Out of a total of 322 patients with plantar 
warts, 220 were treated with X-ray, and 
the result noted. Of these, 176 were cured 
with one treatment, or a percentage of 80; 
17 patients were cured with two X-ray 
treatments, or a percentage of 7.7, giving a 
total percentage of 87.7 cured by X-ray 
alone. Thirteen patients were not cured by 
X-ray, and were later operated on with 
electrocoagulation, all of them being cured. 
Five patients were not cured by electro- 
coagidation, but were cured with X-ray fol- 
lowing. Thirty-nine patients were cured 
with electrocoagulation alone. Five patients 
required two operations with electrocoag- 
ulation, before they were cured. During the 
past three years only six patients have been 
treated with radium, with three failures, due 
to the fact that they were unusually difficult 
cases. These three failures were later cured 
by electrocoagulation. Nine patients out of 
a total of 220 that we have been able to 
follow have not been cured by any method 
which we have employed. An analysis of 
our failures shows the following facts: 

1. It is foolhardy and dangerous to at- 
tempt to cure a plantar wart with radiation, 
if it does not respond to one or two maxi- 
mum doses. 

2. Some warts are resistant to radiation, 
and although a mild reaction takes place 
from treatment the warts persist. These 
lesions should not be treated further. 

3. It is well to note the condition of the 
peripheral arterial circulation before treat- 
ing a plantar wart. Most of our failures 
have been in patients in whom the peripheral 


arteries have been damaged either from ar- 
teriosclerosis, Buerger’s disease, diabetes, 
or trophic disturbances from neurosyphilis. 
We have made a firm rule never to treat 
more than once a plantar wart occurring in 
an individual with damaged peripheral cir- 
culation, and if no result is secured, opera- 
tive procedures are recommended. 

4. It is unwise to further radiate a lesion 
that has been radiated elsewhere, unless the 
exact dose given is known. 

Thirtj^ patients out of a total of 44 who 
were cured by electrocoagulation, had re- 
ceived previov\s radiation treatment else- 
where, and all were suffering from the ef- 
fects of overradiation. Anyone who has 
observed the extreme suffering to which 
these patients are subjected for months, and 
even years, cannot help but feel the tremen- 
dous responsibility in treating plantar warts 
with radiation therapy. We firmly believe 
that it is a mistake to promise cure of a 
plantar wart with radiation therapy, and 
then of necessity continue the treatment to 
the point of a severe reaction. It is much 
better to give the patient an. exact percent- 
age chance of cure, and if one or two treat- 
ments fail, remove the lesion with the high 
frequency current in one form or another. 
When over ten or fifteen warts are present, 
they are best removed by electrothermic 
means. Ten of our patients had over fifty 
warts on one or both feet. The warts were 
first coagulated or dissected as thoroughly 
as possible, and then the lesion was curet- 
ted out and the base treated again until all 
the spongy wart tissue was destroyed. 
These lesions usually require confinement to 
bed for from a week to two months, depend- 
ing upon their size and the previous radia- 
tion therapy. 

The treatment of warts on the hands is 
a problem somewhat different from the 
treatment of plantar warts. In general, the 
horny layer is not so thick, and the lesions 
occasion very little or no pain. When the 
lesions are multiple, we believe that the best 



method of treatment is the destruction with 
electrodesiccation or electrocoagulation. 
Isolated lesions that can be very carefully 
trimmed down and outlined with lead foil, 
can be treated with X-ray. Wc have em- 
ployed one massive dose to better advantage 
than repeated fractional doses. Our dose 
has varied from 2 to 6 skin units, de- 
pending upon the depth of the lesion. 
Out of a total of 248 patients with warts on 
the hands. 88 were treated by X-ray ; 64 (or 
72 per cent) were cured with one treatment; 
7 were cured with two treatments, giving a 
total of 84 per cent cured with X-ray. 
Those not cured with X-ray were later 
cured with electrodesiccation. 

Warts occurring elsewhere on the lx)dy 
than bands and feet have all been treated 
with the high frequency current, either in 
the form of electrodesiccation or electro- 
coagulation. Our results have been uni- 
formly satisfactory, and with experience 
one becomes very proficient in destroying 
warts on the face, with a minimum of scar- 
ring. The infectious nature of these warts 
should never be overlooked, nor the fact 
that the incubation period is from four to 
seven weeks. For this reason we should 
not be content to destroy the lesions pres- 
ent at the time, but should examine the 
patient at intervals of from one to two 
weeks, for several months before discharg- 
ing him as cured. This is especially true 
of warts on the face and neck of male 
adults. Shaving is the chief cause of spread 
in these cases, and care should be taken by 
tlie patient not to shave close. 

The treatment of warts of various types 
with sulpharsphenamine intramuscularly has 
occasioned considerable interest, since the 
report by Sutton (7) of the treatment of six 
cases successfully by this means. He rec- 
ommends its use, particularly in the juvenile 
type of warts on the hands. We have 
treated 45 patients of all ages with sulph- 
arsphenamine. using as high as five doses. 
There were 20 cures, and 20 failures. Five 


patients were untraced. Nine patients were 
cured with one dose, 5 patients with two 
closes, 2 patients witlt three doses, 2 with 
four doses, and 2 with five doses. Of those 
that were not cured, 11 received one dose, 
7 received two doses, and 2 received three 
doses. We have used sulpharsphenamine 
particularly in patients presenting a large 
number of warts on the face, neck, arid 
hands, with the idea that the patients pre- 
sented a difficult therapeutic problem, and if 
they did respond to sulphar.'^phenamine, it 
would be a fine achievement, whereas if they 
did not, nothing would be lost and tlie le- 
sions later could be destroyed by other 
means. Our results have been l>ettcr in in- 
dividuals past the age of puberty. We feel 
that sulpharsphenamine has a place in the 
treatment of these difficult cases, but that it 
should not be used indiscriminately. 

COXCLUSIOXS 

1. The diagnosis and treatment of 
plantar warts is a subject demanding much 
care and consideration on the part of the 
physician. 

2. The infectious nature of warts should 
always be borne in mind. 

3. We believe that X-ray is preferable 
to radium in the treatment of warts. 

4. We believe that one massive dose is 
preferable to the fractional dose method. 

5. The essentials of the X-ray treatment 
of plantar warts should consist of f fl j care- 
ful paring off of the keratotic covering, (b) 
careful approximation of lead foil to the 
exact periphery of the wart, (c) rigidity of 
the foot during the treatment, (d) when nor- 
mal tissue is not exposed to the X-ray, the 
total dose can be as high as 8 skin units. 

6. The percentage of plantar warts 
cured with one treatment was 80 per cent; 
with two treatments. 7.7 per cent, giving a 
total percentage of 87.7 per cent cured by 
X-ray alone. 

7. If plantar warts do not respond to 
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one or two inaxiimun closes of X-ray, they 
should be destroyed thoroughh’’ by elcctro- 
thcrniic means. 

8. Attention should be paid to the pe- 
ripheral vascular condition. Failures occur 
more commonly in patients with damaged 
vasculature. 

9. Electrodcsiccation and clectroco.agu- 
lation are the metliods of choice in the treat- 
ment of the majority of patients with warts 
on the hands, face, neck, genitalia, and gen- 
eral lx)dy surface. Isolated warts on the 
hands can be treated with X-ray, using the 
same technic as in plantar warts, with 
smaller dosage. 

• 10. Sulpharsphenamine should be judi- 


ciously used in the treatment of extensive 
warts on the hands, face, neck, and else- 
where. 
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CONSTANT TEMPERATURE FOR X-RAY DEVELOPING 

By W. L. HOLLADAY, Los ANoni-is, Cai.ii-ornia 

Associate, American Institute of Electrical Engineers; Memher, American Society of 

Refrigerating Engineers 


D iagnosticians are now reading 

shadows on X-ray negatives the ex- 
istence of which was unsuspected 
even a fe^v years ago. Progress in this field 
has iDeen followed but slowly l^y better dark 
room technic, not because dark room people 
are less skillful, but because refrigeration 
manufacturers and designers have been slow 
to accept the challenge of a somewhat un- 
developed market, and the importance of the 
dark room as a factor in beautiful technical 
work has been underestimated. It is the 
purpose of this paper to present a design 
for a developing tank which will hold the 
water flow and temperature within far 
closer limits than has heretofore been the 
practice, and thus permit exact control of 
the developing process. 

With equipment of this type, the techni- 
cian merely leaves the films in the developer 
for five minutes, removes them for a rinse, 
leaves them in the hypo for ten minutes, 
puts them through a double wash, and the 
job is ready for the dryer. He needs to 
watch nothing but time, and the alarm 
clocks to be had have alread)' made that al- 
most automatic. “Eye development,” which 
has spoiled more good negatives than ever 
worn-out hypo has, is never necessary. 

taxks 

The set-up is shown diagrammatically in 
igure 1, with a sealed unit type refrigerat- 
ing machine at the end of a typical tank ar- 
rangement, with the films progressing lo- 
ically from left to right. The tap water 
gets Its initial temperature drop in the pre- 
cooler (of which more later), going then 
to the weir float control, and enters the main 
tank just to the left of the chilling unit 


Having been further cooled at this jioint, the 
water flows past the helical sensitive bulb 
of an accurate electrical control, which will 
turn on and off the motor of the refrigerat- 
ing machine upon a plus or minus half- 
degree variation in water temperature. 
This water, with its temperature so ac- 
curately maintained, then flows around the 
developer inset, progressing through the 
rinse compartment, around the hypo inset, 
detouring to the second or "sweet water” 
wash, then to the rough wash, and out to 
the precooler. 

The developer tank is a standard five-gal- 
lon size, Avhich will hold six or seven films. 
Since the films should stay in the hypo ten 
minutes, the hypo inset is the ten-gallon size 
and will take from 12 to 14 films. The 
souse between the two is as wide as the de- 
veloper inset. 

The washing arrangement is the well 
known Eastman “double wash,” described 
in their X-ray BiiUciiii, August, 1929. Two 
tanks of equal size are provided, the first 
(through which the water flows last) for 
lough wash and the second for sweet water 
wash. The down-flowing water in the 
rough wash more efficiently removes the 
hypo, while in the rinse tank, with most of 
the hypo gone, the direction of water flow 
is unimportant.^ 

Each of the wash tanks is of nine eallons 

o 

capacity, a size which easily takes seven 
films. It has been found that a total wash- 
ing time of 15 minutes gives acceptable re- 
sults if the water flow per hour is four times 
the volume of the wash compartment. In 
order to take care of overloads and other 
conditions imposing unusual demands on 

iPermanganate tests with this type of tank at the Los 
Angeles General Hospital have shown the sweet water wash 
to be completely hypo-free. 
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Fig. 1. General plan of the set-up. 
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d(T. — t,) l/(T.o — to ’■ 

This is a mathematical statement that as 
the loss in temperature of the cooled water 
approaches the gain of temperature of the 
cooling water, the mean temperature differ- 
ence approaches (Ts — ti). which is the 
arithmetical difference between the initial 
temperature of the cooling water and the 



Fig 3 \\ eir flow control. 


final temperature of the cooled water. In 
general, good pre-cooler design should bring 
this mean temperature difference down to 
two degrees. 

Solving equations (1) and (2) for S, t\e 
have 

(T, — T,) QD 

Tests have indicated that with a developer 
temperature of 65 degrees, there mat' under 
unfar orable conditions be a rise of two de- 
grees through the wash tanks, bringing the 
outflowing or contaminated water to 67 de- 


grees. Since the mean temperature differ- 
ence in the precooler is to be two degrees, 
it will be assumed that the precooler will 
bring the tap water to 69 degrees. 

Let T, be 90 degrees, T; be 69 degrees, 
O be 50 gallons per hour, assume U to be 
30 for galvanized iron pipe, and At 2 
degrees, then 


{90 — 69 1 50 S.35 
30 2 ' 


146 square feet. 


The ecjuation is diagrammatically solved 
on the chart. Fi,gure 2. where the surface 
may be obtained if the tap water tempera- 
ture. water flow, and desired mean tempera- 
ture difference are known. Drop vertically 
from the tap water temperature figure to 
the intersection of the diagonal flow line, go 
horizontally to the intersection of the tem- 
perature difference line, then read the result 
as surface in square feet. These surface 
figures are based on a constant for standard 
iron pipe of 30; for copper or brass, mul- 
tiply bv 0.67 ; for block tin, multiplv by 
0.50.= 


FLOW COXTROL. 

The weir is a well-known means of meas- 
uring water flow' in an open channel. It i? 
a special form of orifice, a constriction in 
the area of the channel so that the water 
must flow over an obstruction. The height 
of the water above the obstruction, or base 
of the weir, is called the head, and is a defi- 
nite measure of the flow. In a rectangular 
weir the quantity of water fiow'ing varies 
as the three-halves power of the head. It 
is easy, then, by holding the head constant, 
to hold a constant flow. The head can be 
kept at one value by an ordinary “low tank’ 
water closet float and valve. Such an as- 


'"'■Iter recogiiize<^ that heat transfer through pip= 
■walls Is an extremely ^a^lable thin^» dependent upon thicL- 
nes«, si2e,^shape, and cleanliness of the tube«, water \eloc^r» 
amount ot entrained air, and other factors and nia> under 
particularlj favorable circumstances run twice as high as 
calculated. ^e^e^theIess m X ray pre oolers, U will 

from 30 to 60, the better conducting metaU ginnff 
the higher %alues. 
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scmbly, with a weir of onc-cifflith inch 
width, is shown in Figure 3. 

The heads of a one-eighth inch weir, cor- 
responding to various water flows, are: 

Water Flow Plead in Inches 

Gallons per Hour above Base of Weir 


10 

.58 

20 

.92 

30 

1.21 

40 

1.46 

50 

1.70 

60 

1.91 

70 

2.13 


The use of a weir float control makes 
fussing with a manual valve unnecessary — 
when the tank is put into use, the water is 
turned on full force; the weir will attain 
its head and hold the flow for which it is 
set. The weir should he hy-passed with a 
manually operated valve, which is normally 
closed, hut which may he opened so the tank 
may he rapidly filled after cleaning. 

TEMPERATURE CONTROL 

The electrical control has its sensitive 
bulb placed half-way between the chilling 
unit of the refrigerating machine and the 
developer inset. In conducting the tests upon 
which this article is based, a Bristol Model 
177 thermostat, with a 50-80 degree range 
and a special helical bulb, was used. Set to 
a differential of plus or minus ohe-half de- 
gree, its control of motor operation was so 
sensitive and accurate that for a three-day 
period, half the time with the wash watei' 
not flowing, the total variation in temper- 
ature at the center of the developer was 0.2 
degree. 

This thermostat (with its necessary re- 
lay) should operate to turn on and off the 
motor of the refrigerating machine. In lo- 
calities where the winter tap water tempera- 
tures drop below 65 degrees, a reversing 
switch can be placed in the control circuit so 
that the thermostat will operate a 200-watt 
heater mounted in the bottom of the tank. 


under the chilling unit. If the tap water tem- 
perature undergoes great variation at fre- 
(|uent intervals, an additional thermostat 
could he placed in the tap water line, set to 
reverse the main control to the heater if the 
temperature he below 64 degrees, and to 
connect it to the refrigerating unit upon the 
resumption of higher temperatures. 

REFRIGERATING UNIT 

It has been said that a properly designed 
prccooler should bring the tap water down 
to 69 degrees. The job of the refrigerating 
unit is. then, to drop it the other four de- 
gree*; — to 65. 

This, at a flow of 50 gallons per 'hour, 
represents a load of 4 X 50 X 8.35 = 1.670 
B.t.u.’s per hour. 

Wall leakage in an 80-degree room will 
amount to about 250 B.t.u.’s per hour, so 
there is a total load of about 1.900 B.t.u.’s 
per hour. The refrigerating machine should 
then have a capacity 40 or 50 per cent great- 
er than this, so that its running time will 
not he excessive and some factor of safety 
is left for hot weather conditions. 

The machine used for the tests has the 
following specifications: 

Motor Yz Hp., 220 volt, single 

phase. Power input 570 
watts. Power factor 80-85 
per cent. 

Compressor Twin oscillating cylinder 

type, direct connected to 
motor. Force feed oiling 
system. Hermetically sealed. 
Condenser Multiple, air cooled by nat- 

ural circulation. 

Evaporator Cadmium plated copper, de- 

signed for water immersion. 
Capacity 2,800 B.t.u.’s per hour, 80 

degree room, 65 degree bath. 

REMOTE COOLING 

A word might be said about the type of 
design employing a remote electrically re- 



352 


RADIOLOGY 


frigerated water cooler, set to bold approxi- 
mately 65 degrees and furnishing a constant 
flow of water as near tliis temperature as 
possible. In general, the writer’s experi- 
ence has been tliat this installation is not as 
satisfactory as that which this paper de- 
scribes; there is an inevitable lag in temper- 
ature from the water cooler to the develop- 
ing tank, giving rise to greater variations in 
temperature tlian should be permissible in 
an automatic device. After all. it is not 
enough merely to cool the water, or that the 
control be sensitive. The control must be 
properly placed near the point where the 
constant temperature is needed (in other 
words, near tlie developer inset) ; it must 
be accurate as well as sensitive. Remotely 
controlled cooling of water brings many va- 
riables into the problem; the room tempera- 
ture’s effect upon the heat leakage of the 
pipe leading from the cooler to the develop- 
ing tank, upon the heat leakage of the tank 
itself; the heating effect of increased serv- 
ice upon the tanks (the cooling of hangers 
and films ) ; the cooling effect of evapora- 
tion from the surface of tlie wash water, 
variable witli bath and room temperatures, 
and relative humidit}’. and the slight heating 
effect of tire developing and fixing reactions 
themselves, all of which are automatically 
compensated for by having the chilling unit 
and sensitive control bulb in tlie wash water 
surrounding the insets. 


.\rrLtc..\Tiox 

In general, this type of tank is applicable 
to all locations where the tap water goes 
above 70 or 72 degrees. It is generally ac- 
cepted that present t}-pe X-ray films .diould 
not be washed in water wanner than 72 de- 
grees. If the water be colder than that the 
year round, a much simpler set-up is possi- 
ble. with a ver}’ small flow (of the order of 
one gallon per hour) merely surroitnding 
the developer inset, the wa.shing being done 
in tap water. Xo precooling is necessaiy, 
and the refrigerating recjuiremcnts may be 
handled by a tap from a refrigerated drink- 
ing fountain, with the acairate temperature 
controlled by a thennostatically operated 
heater or a Fulton sylphon regulator. Em- 
phasis must be placed upon the fact that this 
type of equipment is not satisfactoty if the 
tap water is liable at anv time to go above 
72. 

Acknowledgntcnt is offered Mr. George 
Wigger for valuable technical assistance, 
suggestions, and proofreading. 
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THE “QUALITY” OF AN X-RAY TUBE AND HOW TO MEASURE IT 

By A. BOUWERS, D.Sc, Eindhoven, Holland 
From NDlmirkundig Laboratorium dcr N. V. Philips Glocilampcnfabrickcn 


I N earlier papers the writer has described 
some investigations on the tempera- 
ture rise of the anode of an X-ray tube 
and its load-carrying capacity and on the 
size and shape of the focal spot.' 

Some of the conclusions arc: 

1. An anode of copper provided with a 
thin tungsten target may carry a load of 200 
watts per sq. mm. for one second. A much 
larger load would result in too high a tem- 
perature and consequent!}' in evaporation or 
melting of tungsten or copper. . 

2. The best type of focus is the line 
focus, with the X-ray beam at an angle of 
about 20° to the surface. Such a line focus 
carries a load which is one and a half to two 
times larger than that carried by a circular 
focus of equal area. 

3. The size of the focal area is far less 
important than the type of focus and its 
load-carrying capacity per unit area or 
“specific capacity.” For a given sharpness 
of definition, a large focus requires a longer 
distance, and, as the energy required for a 
given exposure time and the area of the 
focal spot are both proportional to the 
square of the distance, the required increase 
of load is exactly what the enlarged focal 
area will allow it to carry. 

DEFINITION OF “QUALITY” 


As far back as 1925 it was' suggested by 
Franke^ that the relation between the load- 
carrying capacity during one second and the 
focal area be called the “specific capacity” 


lUeber Temperatun'erlauf an der Anode einer Ron 
genrohre. Ztschr. f. techn. Physik, 1927, VIII, 271. 

Der Brennfleck einer Rontgenrohre und die Belastbarkei 
Fortschr. a. d. Geb. d. Rontgenstr., 1929, XL, 284. A1 
Jour. Roentgenol, and Rad. Tier., 193( 

aXIII, 460. 

und Bildgebung. Verhand 
Deutsch. Rontgen-Gesellsch., 1925, XVI. 


or “Giite” of an X-ray tube. It is not, 
however, the real area of the focal spot that 
matters so much, but the area of the “effec- 
tive focus,” the projection of the focal spot 
in the direction of the radiation. The “ef- 
fective focus” depends upon the angle of 
the rays with the anode surface, or, in other 
words, on the type of focus used. The rela- 
tion between the load-carrying capacity and 
the area of the “effective focus” determines 
the sharpness of definition attained in a 
given exposure time. We shall, therefore, 
in this paper call the quotient of the load- 
carrying capacity during one second and the 
area of the “effective focus” the “radi- 
ographic qualit}',” or briefly, the “quality” 
of the tube. 

w K.W. 
f mm.- 

(w = load-carrying capacity during one sec- 
ond in K.W., f = effective focal area as 
measured by a pin-hole camera, vie., the 
real area of the focal spot multiplied by 
sin. 9 , if 9 is the angle between the beam 
of radiation and the focal surface.) 

The “quality” of a good tube is 
0.2 
sin. 9 

as 0.2 is the “specific capacity,” according 
to the first conclusion (see above). 

We shall first consider the “central ray.” 
This is in the direction perpendicular to 
the axis of the tube, making an angle 
of 20° with the anode surface in the case 
of the line focus and of 45° in the case of 
a circular focus. We are well aware that 
it is not only the “central ray” that is of 
interest, but we shall see later on how 
far our conclusions will have to be altered 
if we take into consideration the deviations 
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from the central direction, as they occur in 
practice. 

For an angle of 20° with the anode sur- 
face the projection amounts to one-third of 
the actual area, as 

sin. 20° . 

For an angle of 45°, as in the case of a 
circular focus, the effective focus is roughly 
0.7 of the actual area. Therefore the 
“quality” of a good line focus tube should 
be 


and of a circular focus tube 
Q=^=0.28. 

MEASUREMENT OF “QUALITY” 

To determine the “quality” (Q) of a 
given X-ray tube it would be necessary and 
sufficient to measure the load-carrying ca- 
pacity, 71’, and the size of the “effective 
focus.” The latter is the easier, as it is suf- 
ficient to take a simple pin-hole picture in 
the direction of the radiation. 

Not so easy, however, is the determina- 
tion of the load-carrying capacity of a given 
tube. One could, of course, try experimen- 
tal!}’ what a tube can stand, but then the 
desired knowledge would be acquired only 
by sacrificing the tube itself. A better 
method would be to measure the load which 
heats the anode to a previously determined 

safe temperature,” say 2,600 degrees. 

The method which will be described now 
is much simpler, however, and involves much 
less danger for the tube. It is the method 
used successfully by the writer and his col- 
laborators during many years of laboratory 
practice, as well as in the manufacture of 
many thousands of Metalix tubes. The 
principle is as follows; 

The temperature of the target at the end 
of the load is directly proportional to the 


applied energy, as proved by calculation.^ 
Instead of applying a heavy load and meas- 
uring the temperature to find which load 
heats the anode exactly to the admissible 
temperature, say 2,600°, we apply only such 
a load that the temperature at the end of one 
second is half the permissible temperature, 
ris., 1,300 degrees. The number of watts 
necessary to obtain this temperature is then 
50 per cent of the total load-carrying ca- 
pacity. By this method the lube is not at 
ail in danger and there is a high degree of 
accuracy in the measurement. For a tem- 
perature of about 1,250°, the emission of 
light varies rapidly with the temperature. 
Experimentation shows that at about 1,250° 
the focal spot begins to glow slightly, that is 
to say, with the tube filament heated: it 
would probably glow at a much lower tem- 
perature if it were in complete darkness. 
The glow becomes quite distinct at 1,300°, 
and without much experience one can al- 
ways tell with certainty whether the tem- 
perature is below 1,250° or above 1.300 
degrees. Figure 1 clearly shows how a dif- 
ference in brilliancy of, say, 50 per cent, 
means only a very little difference in tem- 
perature. This is the reason why the meas- 
urement can be made in an exact wa}'. It is 
not even necessary to take the temperature 
after exactly one second, for the tempera- 
ture rise after half a second is so very slow 
that a difference of half a second would 
have little effect. This is made clear by 
Figure 2, which shows the temperature rise 
in the first second and a half. 

To see the focal spot it is, of course, 
necessary to adjust a small mirror in front 
of the aperture, or, if one looks directly into 
the tube, to apply at least one cm. of goo<^ 
lead glass. 

The determination of the number of 
watts is easily done by taking always a con- 
stant voltage of 50,000 and by increasing 
the milliamperage until the focal spot shows 

3A. Bouwers, Ueber den Tcmperaturverlauf 
einer Rontgenrdhre, Ztschr. f. techn. Phystk, 1927, v 
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its red glow. Say, for example, that we 
find 60 ma., then we know that 

~ = 50 X 60 watts = 3 K.W. 

or 

w = 6 K.W. 

In other words, that tlic tube in question 
is a 6 kilowatt tube. It is necessary to be 


per cent, without exact measurement of the 
temperature and simply by looking at the 
anode. 

The method described above tells im- 
mediately how many kilowatts a tube will 
stand, vie., 0.1 part of the milliamperage 
found, provided, of course, that the applied 
voltage was actually 50 kilovolts. 


CANDLES/C.\r 



Fig. 1. Shows how a rough estimation of the light emission is sufficient 
for a fairly accurate measurement of the temperature. 


certain that the voltage is reall)" 50,000, for 
very often practical switch tables appear to 
be unreliable as soon as currents exceed 50 
milliamperes. 

It is really astonishing to find how simple 
the method appears to be after one has tried 
it. Even if two investigators work under 
quite different conditions (difference of 
anode surface, of lighting of the anode by 
the filament, darkness of the room), my 
experience has been that the difference in 
their results as a rule does not exceed 10 


The determination of the size of the focal 
spot in the central direction, as has already 
been said, is made by the simple pin-hole 
camera. It is unnecessary to describe the 
instrument, the only possible mistake here 
being the effect of exposure time and the 
size of the pin-hole. The size of the picture 
is not quite independent of the exposure 
time and increases with the same, as shown 
in a recent paper in Rontgenpraxis.* A sim- 
ple geometrical equation proves that the size 


. T* A. G., BediuEungen fur Lochkamera- 

Aufnahmen. Rontgenpraxis, 1930, II, 382. 
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of the picture should be somewhat broader 
than the actual focus: 

F = F + 2d, 

if F' is the width of the picture, F the 
width of the focal spot, and d the diameter 
of the pin-hole. This relation holds good 



Fig. 2, Shows the slow rise of temperature of 
the anode after about half a second, 

for equal distances between pin-hole and 
film, but only for a definite exposure time. 
With an exposure of 10 ma.-sec. at 50 K.V., 
the width F' of the picture, according to 
practical experience, will be very nearly 
F -f d, if the pin-hole is 0.2 mm. wide and 
the distances between pin-hole and focus and 
pin-hole and film, respectively, 15 centi- 
meters. 

Now let us assume that for the current 
necessary to cause the "glow” as described 
above, we found again 60 ma., and for the 
surface of the "effective” focal spot 3.2 X 
3.2 10.2 square millimeters. Then the 

quality 

r-. „ 60 

~ ” 10 102 ~ nearly). 

Testing a good line focus tube on "quality” 
one will always find about 
O = 0.6, sometimes 0.7 or even 0.75.® 

A tube with a "quality” of less than 05 
should definitely be rejected unless, of 
course, one wishes to employ circular focus 


tubes, in which case the “quality” never can 
be more than about 0.35. 

The .striking difference in “quality” be- 
tween line focus and circular focus tubes 
is due only to the difference in projection 
angles, as explained above. The conclusion 
is correct that for the same definition a line 
focus tube can carry a load which is more 
than twice as large as the permissible load 
in the case of a circular focus, as long as the 
desired beam of radiation forms a small an- 
gle with the "central ray.” That is to say, 
for all cases in which the length of the film, 
measured in the direction of the tube, is 
small in comparison to the distance from 
focus to film, as is very often the case in 
practice. 

LARGE FILMS AN’O SHORT DISTAXXES 

We now come to the discussion of the 
case of a large film at a short distance, in 
which instance the part of the film nearest 
to the cathode will have the poorest defini- 
tion, and Ave have to investigate whether or 
not the definition at this part of the film ap- 
pears to be poorer in the case of a line focus 
than in the case of a circular focus, or 
otherwise. 

Let us consider a 14 X 17 iiich or a 35 
X 42 cm, film at a distance of 25 inches 
or 64 centimeters.® We determine the most 
unfavorable direction of radiation, Avhich 
proves to be at 18° with the “central ray” 
or at 38° with the anode surface in the 
case of a line focus, and at 64° in the case 
of a circular focus. 

=-tang. 18°. 

In order to see rvhether a line focus tube 
gives a poorer definition in this direction 
than a circular focus of the same area, we 
have to determine the length of the "effec- 
tive focus” in both cases. 

Let the line focus have a width a; d® 
length will then be 3a and its area 
oa X a = oa". 


oWhich would mean 250 watts per square indlimeter. 


‘'Compare Radiology, October, 1929, XIII, 2SS. 
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Tiic actual shape of a circular focus is an 
ellipse ^Yilh an area 



4 \/ 2 

if its length is 1. If both areas arc equal 


or 

1 = 2.32 a. 

The length of the ‘'effective” line focus will 
be 

3a sin. 38° — 1.8 a 

and the length of the “effective” circular 
focus 

2.32 a sin. 63° = 2.1 a. 

Even if one wishes to consider not the 
length of the focal spot but that of the 
diagonal of the rectangle, the latter will 
prove to be 2a, and, therefore, also smaller 
than the length of the “effective” circular 
focus. But then, it is easy to show that the 
extreme corners of the rectangle contribute 
very little to the total energy, and, therefore, 
the length of the diagonal is really too 
pessimistic a measure for the sharpness. 
Only for the very corners of the 14 X 17 
film, it must be admitted that the longest 
diagonal of the “effective” line focus be- 
comes exactl)^ as long as the maximal diam- 
eter of the “effective” circular focus, vis., 
2.3 a. 

It follows that the sharpness of definition 
in the most unfavorable direction is bet- 
ter with a line focus than with a circular 
focus, even if films of 14 X 17 inches are 
used at a distance of 64 cm., which is, I 
believe, hardly necessary in practice. The 
calculated data do not express the dif- 
ference in average definition at the most 
unfavorable part of the film, but only tire 
difference in definition in one direction. 

The difference in favor of the line focus 
is much greater for all other parts of the 
film and even muclr greater for all parts if 
we use the film at right-angles to the tube, 
in which case the breadth of the focus will 


be parallel to the long dimension of the film. 
It was, however, our intention to discuss the 
most unfavorable direction of all, and we 
have chosen the largest size of film and the 
smallest distance probably ever used in 
practice with large films.'' 


THEORY AND PRACTICE 


Althou'gh apart from this reasoning many 
experimental tests and many years of prac- 
tical experience in radiology have proved 
the advantage of the line focus principle,® 
some investigators have come to the con- 
clusion that the above-mentioned advantage 
does not exist.® It is hard to say by whaf 
complications of circumstances such results 
are not in accordance with the facts. I wish 
to mak-e, however, a few general remarks. 

(1) It is not always kept well in mind 
that the sharpness of definition is of great 
importance only if considered in its relation 
to the load-carrying capacity. It is quite 
clear that a tube with circular focus can give 
a better definition, at the same distance, than 
another tube with a line focus. But what 
we have tried to prove in this article is tliat 
in such a case the line focus withstands a 
much heavier load. This is not a circum- 
stance of secondary importance, but, on the 
contrary, the quintessence of the question. 
The advantage of the heavier load can be 
applied to obtain a better definition; first, 
by increasing the distance; second, by de- 
creasing the exposure time and therefore the 
effect of the deplacements of the object, and 
third, by partly combining both improve- 
ments. 

(2) On some occasions we have proved 


^See Footnote 6, 


^ ®Compare H. Franke, XJeber die grundsatzliche Bedeutung 
etner fur lede Belastung scharf zeichnenden Rohre. Fortschr. 
a. d. Geb. d. Rontgenstr., 1925, XXXIII, 111. 

H Franke, (^mparaison pratique de la finesse des radio- 
graphics; Les Rayons X. Re\ue Tnmestr. de Clinique et de 
Inerapeutique, 1926. 


ueoer erne neue Rdntgenrohre mit sebr 
Fortschr. a. d. Geb. d. Rontgenstr., 

XXIX, 299. 

I. S. Hirsch, D^cussion of Self-protecting Tubes and Their 
influence on the Development of X-ray Technic, A. Bouwers. 
RumoLOGY, September, 1929, XIII, igi. 

'See M. Belot, Jour, de Radiologic. IX. Also W. C. 
Barker, Radiology, October, 1929, XlII, 283. 
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that the line focus tube had not been used 
in the right position. Care should be taken 
that the tube itself be almost parallel to the 
film and that the “central ray,” perpendicu- 
lar to tube and film, pass through the 
center of the latter. 

(3) The comparison of two reproduc- 
tions of radiograms is sometimes mislead- 
ing. If details in one reproduction seem 
to be more pronounced than in another, 
there is, apart from the variations incident 
to the process of reproduction, the question 
of the distance of the details in question from 
the film. An object nearer to the film in 
one radiogram will certainly show sharper 
with the worst tube than a similar object 
taken with the best tube at a disadvanta- 
geous distance from the film. 

(4) If two radiograms are compared. 


one made with a fine focus tube and the 
other with a broad focus tube, one can al- 
ways find parts so near the film that they 
show with almost equal clearness. This is, 
however, like comparing a high power rac- 
ing-car and a moderately slow machine, 
running both at ten miles an hour, and stat- 
ing that there is no difference in speed. 

(5) The writer of the present paper has 
refrained from publishing some of the nu- 
merous experimental proofs that the line 
focus gives better definition in every pos- 
sible case in practice, because he hopes that 
the reasoning in this paper is a better proof 
than any reproductions can be. 

To the writer it seems that these remarks 
may contain the key to the explanation of 
most of the discrepancy between theory and 
some practical results. 



COMPARISON OF X-RAY DIFFRACTION INTENSITIES WITH 
STRUCTURE FACTOR COMPUTATIONS IN LIQUID 
LONG CHAIN COMPOUNDS 

By ROSS D. SPANGLER, University of Iowa, Iowa City, Iowa 


Abstract . — The concept of efi'ective molecu- 
lar grouping in liquids is used as a foundation 
on which to base computations of relative in- 
tensities at certain angles of diffraction of 
X-rays from eleven n-alcohols and twent 3 ''-two 
octyl alcohols. The intensities are obtained 


by calculations of structure factor based upon 
an assumed but reasonable molecular struc- 
ture. The satisfactory nature of the compar- 
ison adds evidence distinctly in favor of the 
molecular group conception of the cause of 
the diffraction haloes in liquids. 


K nowledge of the nature of the 
liquid state is of fundamental impor- 
tance. One of the methods of ap- 
proach is a study of the arrangement of 
molecules in liquids. This aspect has been 
emphasized at this laboratory, the name 
cybotaxis being given to the molecular 
groupings found in liquids.' But. as usually 
is the case in fundamental problems, the evi- 
dence involves interpretations and can wisely 
become convincing only b\' an accumulation 
of data from ever)’’ possible angle of ap- 
proach. The cj'botactic view is one of im- 
portance, for, if correct, it should supply the 
conception necessar)^ for more complete 
theories of numerous phenomena in liquids, 
such as viscosity, solubility, and osmosis. 
The purpose of the present paper is to add 
pertinent evidence through quantitative 
comparisons of the relative intensities in 
X-raj’ diffraction haloes in liquids with 
similar values computed from structure fac- 
tors. 

The dotted line cunres in Figure 1 show 
the relative ionization intensities^ in the X- 
ray diffraction in the n-alcohols from methyl 
to lauryl, inclusive. The zero points of the 
ordinates have been shifted to make possible 
the presentation in one figure. Two peaks 
in each curve are noticed. The larger one 
is interpreted as corresponding to the lateral 
separation of these chain molecules and the 
smaller one to the longitudinal separation, 
the word “separation” referring to the dif- 


fraction centers of the molecules.^ It ought 
to be possible to make a comparison of the 
relative intensities of any one substance by 
computing the structure factor and adopting 
the space arrangement of the molecules just 
mentioned. Such has been the method. 

Since we are not dealing with crj’Stalline 
structure, but with groupings that are un- 
stable and crude approximations thereto, 
several assumptions are necessary in order to 
make the comparisons. They are as fol- 
lows : 

( 1 ) The electrons in an atom scatter X- 
rays classically and may be regarded as con- 
centrated at the center of the atom. In 
justification for both assumptions the small 
angle of scattering should be noted. (2) 
The structure of the molecule may be ob- 
tained from the general conception in chem- 
istry of such long chain molecules combined 
with certain measurements in X-ray diffrac- 
tion in n-paraffins and n-alcohols, and from 
the crystal structure of diamond. (3) The 
group arrangement is regarded as that al- 
ready suggested by the workers in this 
laboratory. (4) The classical theor}^ of 
structure factor as developed for crystals 
may be applied to the liquid groups as a 
first approximation in the computation of 
relative intensities at different angles. 

In accord with Assumption (2) the ar- 
rangement of the atoms in the molecules is 
found b)”^ a succession of steps. The lengths 
of a homologous series of molecules of n- 


^See Stewart: Phys. Rev., 1930, XXXV, 726, for the evi- 
dence for this view. 


^Obtained by Stewart and Morrow, loc. cit. 


®For the details of the arrangement suggested the article 
by Stewart and Morrow, he, cit,, should be consulted. 
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Fig. 1. Comparison of experimental and struc- 
ture factor diffraction curves for n-alcohols. 


alcohols and n-paraffins are computed by a 
formula^ 

. Mol.Wt.XMH , . , . 

„ 2 ~ > wherein d is the 
Density X d^ 

separation normal to the direction of the 
chains found by X-ray diffraction. The 
chains are in a square array. M^ is the 


mass of an H atom. Knowing L, the in- 
crease in length of a molecule per C-atom is 
found. The increase found for alcohols 
is 1.25 A.U., and for the paraffins, 
1.25 Angstrom unit. With this accepted, 
the amount contributed by the end groups 
of the molecules, OH -f- H for the 
n-alcohols and H + H for the n-paraffins, 
are readily computed. These lengths were 
found to be. respectively, 2.08 A.u. for the 
alcohol molecules and 2.62 A.u. for the 
paraffins. In the paraffins, then, each H- 
atom contributes 1.31 A.u. to the length of 
a molecule. Assuming that a similar geo- 
metrical arrangement occurs at the H end of 
the n-alcohol molecule, we have 2.08 — 1.31 
= 0.77 A.v\. as the amount contributed to 
the length of an alcohol molecule by the OH- 
group. This space allowed to the OH- 
group is somewhat small, but if we think 
of the C-atoms being crowded about the 
OH-group, which does not seem improbable, 
the result is not unreasonable. This crowd- 
ing has been pointed out by ^liiller when 
dealing with solid crj’stals of long chain 
compounds.® Of course it is to be under- 
stood that the foregoing estimations of the 
space occupied by OH and H are not con- 
sidered accurate except as they are sufficient- 
ly so for the purpose of this paper. If the 
diameter of the C-atom may be taken from 
the diamond as 1.54 A.i!,,'"' the C-atoms in 
the molecules concerned cannot, according 
to the foregoing measurements of 1.24 and 
1.25 A.U., lie on a straight line. If the C- 
atoms are connected to one another in a zig- 
zag manner at the tetrahedral angle found in 
the diamond, the distance between successive 
centers of C-atoms along the chain will be 
1.255 A.U., or ver}- nearly the value com- 
puted above. This arrangement of the C- 
atoms in a zigzag manner has already been 
pointed out in the case of solid crystals of 
long chain compounds."’ ® Since the C- 


®A. Muller: Proc. Roy. Soc., 1927, 114 A, p. 

*\V. H. Bragg: Introduction to Crystal Analysts, 

’Muller and Sliearer: Chem. Soc. Jour., 1923, ' 

156. 

®A. Muller: Proc. Roy. Soc., 1928, 120 A, p. 437. 


<G. W. Stewart: Phys. Rev., 1928, XXXII, 153. 
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atoms arc connected to one another at tetra- 
hedral anjjlcs, the H-atoms which belong to 
the long chain molecule may he assumed to 
be connected to the C-atoms at the same 
angle. This gives us a fairly definite model 
of a n-alcohol molecule on which to base our 


calculations. Having selected a structure 
of the n-alcohol molecule, the computation 
of the structure factor for any set of planes 
in the molecular group is obtained by the 
formula,” 


F = E m cos 



2zt sin 0 

A 


where m is the number of electrons in an 


atom at a distance zi from a diffracting 
plane containing the diffraction centers. 
Ill and 7 a are summed up over the molecule. 
The arrangement of the molecules is as- 
sumed, as stated by Stewart and Morrow 
{\oc. cit.), and is briefly described as consist- 
ing of an end-to-end longitudinal arrange- 
ment with polar groups adjacent and with 
these long chains, thus formed, parallel and 


in a square array. 

In addition to the n-alcohols, twenty-two 
octyl alcohols are similarly treated. The 
details of the structures assumed will not be 


described, but they are in accord with the 
arrangement of molecules suggested by their 
diffraction curves.^” 


In terms of F, the energy in a scattered 
beam is assumed to be proportional to 
F= / sin 26 .” 

If Fi and 6i refer to sets of planes which 
are parallel to the lengths of the molecules 
and if F2 and 62 refer to sets of planes 
through the ends of the molecules, 

7 ^ — ^ = Wo/Wi is the ratio of the 
Fi / sin 201 

energies of the diffracted beams from the 
two sets of planes. The values Fj, Fz, and 
W2/W1 for the normal and octyl alcohols 
are given in Table I. 


“A. H. Compton: X-rays and Electrons, 1926, p. 121. 

”G. W. Stewart: Phys. Rev., 1930, XXXV, 726. 

^'A. H. Compton : X-rays and Electrons, Chap. V, p. 125 
The polarization factor is omitted because of its small varia- 
tion at the angles herein used. 



Fig. 2. Comparison of diffraction intensity-angle 
curves of octyl alcohol isomers and the curves con- 
structed from structure factor computations. 


It would now be possible to proceed with 
the .comparison of Wo / as computed, 
with the ratio of the heights of the corre- 
sponding peaks in the experimental dotted 
curves of Figures 1 to 4 . But for the sake 
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s coJirpansoD niore visual as 
tUil line cn."'e 5 in the above 


of the peak. 


itecesssjy to assume the snatJS 
i itis :s ta.ven to be that occar- 


iae vndtli of this 


stanoarG peak is assumed proportionai to the 
angle of dicractioa. The height of the 
peaks on tite fall line curves are novr nmde 


to have the same ratio as the computed 
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is adjusted to correspond to the experi' 
mental. Also tlie angular positions are as- 
sumed to be that shown expsrimentally. 

In making the above reduction of peak 
vadth tvhen plotting for a smaller angle, the 
spread of 24' caused by tlie apparatus is in- 
correctly altered also, but tlie error is too 
slight to u-arrant the more accurate proce- 
dure. since the 'dsual effect would os 
scarcely changed thereb^t 

The cum-es for the normal and oclV'! 
aicolioL. built up as described above, are 
snotvn in Figures 1. 2. 3. and 4, by die full 
lines. Superimposed upon ^ch of the com- 
puted curves is the experimental one for tiie 
same sample, shown by the broken line, Lne 
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substances represented hy the curves arc tn- 
dicalctl in each case. 

KUSITLTS OK fOM I’.MUSON 

Consider Fii^ure 1. for the n-alcolmls. 
There arc ten of them. In all, except 
methyl, the comparison of widths of ])eaks 
shows j,fOod nj^reement. As re^^ards intensi- 
ties, in six of the ten there is ;^ood corre- 
spondence. that is. the two intensities at the 
smaller peak ai^rce witliin about .^0 per cent. 
1 wo othcr.s are within 70 per cent and with 
ethyl and methyl the ajjreemcnt is poor. 
This poor agreement for the shortest mole- 
cules is to he expected, for the groups would 
he less well defined and hence our structure 
factor values would he less applicable. Also 
there is a known greater error introduced 
by the general radiation as the inner peak 
moves toward larger angles. The maxi- 
mum of this general radiation is about 6°. 
One might, therefore, say that agreement in 
six of approximately eight fairly dependable 
cuia’cs is satisfactory. 

In Figure 2 , there is similar good agree- 
ment for six and perhaps seven of the ten. 
Perhaps a more detailed consideration of all 
the curves ma}’^ be subsequenthr of value, but 
for the purpose of this article, the discussion 
will be limited. In Figure 3, four of the 
seven pair have good correspondence. In 
Figure 4, the correspondence is poor, except 
in one case of the five, but the inner peak 
IS small. In this fact the agreement is sat- 
isfactory. Another significant fact is that 
only in four cases out of thirty-three is the 
experimental secondary peak more promi- 
nent than the computed one, whereas one 
would anticipate that our method would in- 
dicate better groupings for the smaller peak 
than really exist. To make clear the signif- 
icance of the agreement and lack of agree- 
ment in the foregoing comparisons, it is well 
to bear in mind just what has been assumed. 
The four assumptions stated at the outset 
include not only the same reasonable as- 
sumptions that would be made with a pow- 



dered crystal, but also the details of the struc- 
tures of the molecules, tliose assumed to 
have a rigid shape. Errors must certainly 
exist in tliese details. Moreover, the rigid- 
ity of the molecule is very doubtful ; indeed, 
there seems to be no experimental fact that 
demands it. The question arises, with such 
rough approximations to the truth, can any 
definite conclusions be reached ? Clearly 
the agreement in Figure 1, as explained, is 
satisfactory and is excellent evidence for the 
correctness of the cybotactic or group view. 
In all the other compounds shown, with the 
exception of octanol-1, or n-octyl alcohol, the 
molecules are not straight chains but have 
one or more branches. But our assumed 
structure states that these molecules are not 
warped by their branches in any way. In 
spite of the possible large error entailed by 
this assumption, there remains for the most 
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part a striking resemblance of the actual and 
the constructed diffraction curves. 

When one considers the limitations of the 
method of comparison here proposed, he 
must conclude that the evidence adduced by 


the comparison favors strongly the correct- 
ness of the view that molecular unstable 
groups of molecules, simulating crystal 
powder, are to be found' at any instant 
throughout the liriuid. 


Anomalous Enlargement of the Liver and 
a Dissecting Hematoma of the Phrenic 
Nerve; Case Report. Karl Komblum and 
George W. Stephenson. Am. Jour. Roent- 
genol. and Rad. Ther., July, 1930, XXIV, 38. 

The authors report an interesting and un- 
usual case of anomalous enlargement of the 
liver occurring in a patient 16 months of age, 
who had been examined clinically and roent- 
genologically on several occasions just prior 
to death, and postmortem examination. By 
roentgen study, a dense shadow was ob- 
served at the right base which, on the lateral 
film, gave the impression of being produced 


by an accumulation of fluid encapsulated be- 
tween the middle and lower lobes. Upon 
postmortem examination, however, this was 
proven due to an anomalous enlargement of 
the right lobe of the liver, the thickness of 
this lobe being 15 centimeters. There was 
no evidence, cither gross or microscopic, of 
any liver pathology". The writers were un- 
able to find in the literature any reference 
to the frccjuency of occurrence of anomalous 
lobulation, except the statement by one au- 
thority that the condition is not rare. 

J. E. Haubk, M.D. 



WHAT SITOULD DOXH ABOUT CANCICR?' 


Ry 11. .1. UI.LMAXN, M.I.)., Dircclor. DcicirlmnU of Radiology and Cancer Research, 
Sanla Harhara Cntlage Ilnsidtal, Sani.\ Rai!!i\h.\, Cai.iiohnia 


T HOSI’' who dc.'iirc to accoinpli.'^li jiiosl 
for luunaiiitv iti ll>c field of cancer 
must survey several lines of effort for 
the possibilities of protlucinpf rc.sulls. 

1. Laboratory research to determine the 
cause of cancer. 

2. Search for a specific cure. 

3. Improvement and standardization of 
known methods of treatment. 

4. Making' such methods available to 
cancer sufferers. 

5. Education of physicians and piddic. 

1. Search for cause . — This has been go- 
ing on for two generations, with the c.x- 
penditurc of millions of dollars, and, so far, 
we arc but little nearer the answer. It can 
well be left to the few centers already en- 
gaged and experienced in the work. 

2. Search for cure. — J^Ian has looked 
for panaceas from the beginning of time; 
in the Middle Ages, for the fabulous phi- 
losopher’s stone that would cure every ill — 
in more recent times for a specific remedy 
for a specific disease. Some success has re- 
warded such search, for example, quinine in 
malaria, antitoxin for diphtheria, serum for 
epidemic meningitis. 

Man is still seeking such a specific for 
cancer, the scourge that cuts him off in the 
most productive period of life. Whether 
such a cure shall consist of an amulet hung 
around the neck, a “radio-active” drinking 
Water, or a marvelous substance to be in- 
jected into the body, depends on the relative 
ignorance of the searchers. 

For reasons that are only too painfully ob- 
vious to the intelligent student of cancer, it 

before the Radiological Society of North America, 
at the Sixteenth Annual Meeting, at Los Angeles, Uec. 1-5, 


is cxtrcmel}' unlikely that any specific cure 
for cancer will ever be found, as cancer is 
not a single disease but the name of a whole 
group of diseases Avith certain common char- 
acteristics. Research which holds so little 
hope of success seems questionable judg- 
ment. But this docs not apply to the de- 
velojimcnt by clinical and laboratory re- 
search of successful methods of treatment 
when intelligently and skillfully applied, 
alone or in combination with other methods, 
even in the absence of a specific cure. The 
best example of the result of such research 
is insulin, a successful treatment but not a 
cure for diabetes. 

It is believed that any effort toward re- 
lieving or attacking the cancer situation as 
a whole will go much farther in saving life 
and relieving suffering than if devoted 
to clinical or laboratory research alone. 
Clinical and laboratory research can not ac- 
complish much without adequate facilities 
for caring for and treating cancer patients. 
If only a certain sum of money is available, 
it must be divided between furnishing these 
facilities and the laboratories. If it is spent 
entirely on what one might call "pure re- 
search” in the laboratory, much of the work 
will necessarily be abortive. 

To be told tliat one has cancer does not 
necessarily mean a death sentence. The 
percentage of actual cures among the com- 
moner forms of cancer is being increased 
every year as physicians become more and 
more skilled in the use of established and 
proA'^en methods, and improA^ements in these 
methods are developed or discovered. Each 
year shows a steady and, in some instances, 
rapid increase in the percentage of cures 
within definite groups of cancers, and such 
orderly development in the treatment and 


365 



366 


RADIOLOGY 


cure of this dread disease should proceed 
faster and faster as our knowledge increases. 

At the present time many people are dy- 
ing unnecessarily from cancer. There are 
several reasons for this situation. A slow- 
ness on the part of the patient to seek advice 
or submit to treatment after he knows that 
he has cancer is one. This may be classified 
as the ignorance of the public. Another is 
the lack of familiarity with the early signs 
and symptoms of cancer by a large propor- 
tion, probably a majority, of tlie medical 
profession. The lack of knowledge among 
phvsicians regarding advances in methods 
of treatment and possibility' of cure leads 
them to pronounce cases hopeless, or to use 
only palliative treatment, when the percent- 
age of cures from die best cancer clinics 
may be 30 per cent in that particular type of 
cancer. This may be classified as ignorance 
widiin the medical profession. 

Few centers are equipped with adequate 
facilities for treating all types of cancer. 
These facilities consist of sufficient radium, 
roentgen-ray equipment, and a trained per- 
sonnel — surgeons, radiologists, pathologists, 
and laboratory sendees — for bodi clinical 
and laboratory research. As it is possible 
for only a few patients to reach one of these 
centers, many deaths may be classified as 
due to lack of proper facilities. 

/ There are three time-tried, accepted 
methods of treating cancer with a definite 
prospect of cure, and die percentage of 
cures, as has been stated, is increasing year 
by year. The exception is a small group of 
exceedingly malignant grou-ths within which 
no cures have ever been reported. 

The oldest of these methods is surgery. 
Surgery, however, has reached its limit, for, 
although die surgeon of to-day can remove 
practically any portion of the bodv that is 
not needed to support life, cancer may at- 
tack such regions or organs as are beyond 
his reach. 

The second is the use of radium, the 


roentgen ray, or both in combination. Al- 
though their employment is recent, com- 
pared to surgery, they have become, when 
properly used, nearly as important, espe- 
cially radium. Their importance has been 
well brought out in a recent report from 
the Cancer Commission of the League of 
Nations (1), and the last Annual Report 
of the British Empire Cancer Campaign to 
the House of Lords. The development of 
new methods of using radium, ivitli accom- 
panying improvements in results, is occur- 
ring so rapidly that it is difficult for any one 
not devoting a large part of his time and in- 
terest to the work to keep up with the rapid 
changes. 

The diird is a combination of surger}' 
with radium and roentgen rays. This last 
furnishes the highest percentage of results 
in many of the more serious groups of can- 
cer, but necessarily, to obtain these results, 
requires the closest co-operation between 
the surgeon, the radiologist, the pathologist, 
and the research laboratory. 

There are other methods being continually 
tested, some of which show promise, but 
they are all so new that, although much 
work is being done both in developing and 
testing new methods, they will not be dis- 
cussed. 

This is the situation as it exists to-day, 
and the method of meeting it might be sum- 
marized under three heads; (1) Educa- 
tion of tlie public and the profession; (2) 
establishment of institutes with facilities for 
the care and treatment of cancer patients; 
(3) research. These can and should be 
combined in the larger centers and in many 
of tile smaller. 

Physicians are often responsible for dona- 
tions for medical purposes, and where not 
directly responsible are usually called upon 
for advice. This paper is a plea that, so far 
as possible, those making donations to com- 
bat cancer be not only advised but urged to 
give their funds to meet the cancer problem 
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as a wluilc. lun i'<ir any particular phase. 
Tlic ])rc.';ciH UMideiicy is. as soon as funds 
arc provided, to erect atid cijulp elahorate 
lal)oratorv ImildiuKS, atul the director of re- 
search is instructed to search for the cause 
of or a cure for cancer. Xo consideration 
is jjiven those snlVerers wlio ini{;ht he re- 
lieved or cured if proper facilities for their 
care and treatment were jirovided. Each 
fund should he divided into three parts hy 
the medical advisory hoard, and the rela- 
tive size of these parts varied from time to 
time as the local situation demands. In this 
way the work will he balanced .‘ind the j^reat- 
cst henelit he obtained from any pecn 
amount of money available. I'or e.xample. 
the laboratory research in an institution may 
reach an itujuissc or hectune abortive for 
lack of clinical material, 'fhe medical hoard 
may then divert suflicicnt fimds to supply 
hospital accommodations until such time as 
the clinical research has caught up with the 
laboratory. Or again, the local situation 
may require a major ])ortion of the budget 
to furnish facilities, such as radium, or to 
equip a clinic in order to o])tain the grcatc.st 
benefit for the cancer sufferers in that local- 
ity. 

The physicians in the surrounding terri- 
tory must be taught to recognize cancer and 
what to do when it is found. They must 
he taught that the treatment and diagnosis 
of cancer is a group problem and that team 
work with their colleagues is essential. 
They must be taught that the hopeless cancer 
sufferer must not be left to die with mor- 
phine as his only aid, but that the duty of a 
physician is to relieve suffering as well as 
to cure disease. The cancer sufferer is en- 
titled to as much care and thought as the 
incurable cardiac patient. It is unfortunate 
that he rarely gets it, and I have discussed 
this phase in a previous paper (2). 

With institutions in the larger centers 
completely equipped and adequately staffed. 


each with laboratory facilities for research, 
diagnr)stic centers should be e,stabli.shcd in 
the smaller cities. Such a smaller center must 
he complete for its purpose and the staff 
must include a trained pathologist. Here 
patients may be referred for diagnosis and 
advice, for the staff must be in constant 
touch with the parent institution. Patients 
who can not be properly treated locally are 
referred to the large treatment center, where 
ail facilities, including free care for indi- 
gents, are available. It is economically un- 
sfuind to install expensive roentgen outfits 
and large supplies of radium in every city. 
The.se should be concentrated in the special 
centers and these centers distributed so far 
as possible that they may serve the sur- 
rounding population with the minimum of 
transportation problems. Close co-opera- 
tion with the public health services should 
be maintained. These are particularly val- 
uable in keeping check on patients after 
treatment. 

There is much money and effort being 
wasted from lack of organization and igno- 
rance of the problems involved. It has been 
said that a problem fonnulated is half 
solved. I hope that what has been said will 
aid in that formulation. 

SUMMARY 

Many persons are dying unnecessarily 
from cancer because of the ignorance of the 
public and within the medical profession. 

Many of these could be saved or relieved 
of much of their suffering if funds now sup- 
plied for special phases of the problern could 
be devoted to the problem as a whole. 

Funds and effort should be divided be- 
tween education of the public and profes- 
sion, supplying facilities for care and treat- 
ment, and research, both clinical and labora- 
tory. The size of each fraction must neces- 
saril)'^ vary with both place and time. 
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Team work in the diagnosis and treatment 
of cancer is an absolute essential. 
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The X-ray Examination of Called-up 
Men and Recruits in the Stviss Army. 
H. E. Walther. Acta Radiol., 1930, XI, 
Ease. 4, No. 62, p. 411. 

Since 1923. X-ray examination of the 
called-up men and recruits has been routine in 
this division. Fluoroscopy is done by an expe- 
rienced physician, and films are made of tlie 
chests of all those with suspicious screen find- 
ings. The roentgenograms serce as objective 
records of the men’s conditions. In the pe- 
riod from 1927 to 1929. 20.000 men were ex- 
amined in this manner. 1 per cent being found 
to have chronic pulmonaiy tuberculosis of 
which they had no sraptoms. In recruits 
who had previously passed several medical ex- 
aminations. from four to five per thousand 
were also foimd to have tuberculosis. Infil- 


trative lesions in the upper lobes were the 
commonest, and in half the cases the disease 
was bilateral. 

The autlior emphasizes the economic ad\an- 
tage in discovering these cases before they en- 
ter militaiy- service, also the saving of time in 
the roentgen examination, as compared with 
the complete physical examination of the 
chest. He reiterates the general experience 
that X-ray investigation will disclose many le- 
sions undiscovered on physical examination. 
Figures show that practically all the cases of 
open pulmonaiy tuberculosis in the Swiss 
-Army occur among recruits from the posts 
where X-ray examination of the men is not 
done on entrance into the ser\-ice. 

-A. L. H.vrt, M.D. 


WHAT SHAl-I, WlvTlCAril TH1>: PLIP.LIC IN REGARD TO CANCER 
AND HOW SHALE W1-: PRESENT IT?‘ 

llv P. T, n\:,u;LPY. M.P., I'.A.C.P., Omaha, Nr.)mAS);A 


T Iil'l prcvciuion of ;iny «lisc:i<c (Icpeiids 
on nn (E iho fnclors 

which h:ivc produced it. Thc.'^c fac- 
tors may he .‘^injilc or imiltiplc. ,<pccirjc or 
Tion-.^pccilic. They may lead to one in- 
dividual specihe fact<^r, as in tetanus, diph- 
theria, or syphilis, or they may involve sev- 
eral ctio!o»;ic.nl factors, as in cystitis, tonsil- 
litis, or pueutuonia. 

One of the out.slandinij j^oints in most of 
the studies which have been made on cancer 
is that most of the men euKa^cd in this re- 
search seem to base their work on a pre- 
conceived idea, and to assume that there is 
one specific cliolofpcal factor for this di.s- 
easc. and that eventually this one specific 
etiological factor will he discovered. Some 
of the workers in this field have gone a step 
farther and have assumed that the etiolog- 
ical factor, when found, must of necessity 
he a living organism. Olhcr.s have gone 
farther yet and assumed that, once the or- 
ganism is found, an antitoxin will be elab- 
orated which will cure all — even advanced — 
cases bjr Uie simple method of injecting it 
into the afilictcd body. 

For none of these assumptions is there 
any foundation in fact. No one has any 
right to assume that the great group of dis- 
eases called "cancer” has one specific cause, 
that the cause is a specific organism, or that 
any antitoxin is possible. On the contrary, 
all known facts seem to point in tlve opposite 
direction. 

During the last twenty years it has been 
proven that cancer is increasing. With the 
knowledge of the increase in the incidence 
of the disease has come a very great interest 
in the whole question, from the standpoints 
of prevention and cure. Especially during 


before the Radiological Society of NorJ 
Sixteenth Annual Meeting, at Los Angeles 


America 
Dec. 1-5, 


the la.sl ten years much lias been said about 
jircvcnlion, and ;in active campaign directed 
to thi.s end has Iiccn carried on by the Amer- 
ican Society for the Control of Cancer. 
However, the u.sual attitude assumed at 
present is that, since we know no single 
.specific etiological factor, we know nothing 
about cancer — that there is no prevention 
and no cure. Alany of the men presuming 
to educate the public in regard to cancer and 
its ])rcvention preface their remarks by say- 
ing. “We know nothing about the cause of 
the disease, and, as far as scientific knowl- 
edge at the present time goes, there is no 
cure.” Such an introduction serves to dis- 
credit everything the speaker may later say, 
causing the listener to lose confidence in the 
efforts made by so-called scientific medical 
men along this line, and leaving the door 
open for him to place his confidence in those 
who least deserve it. If nothing is known 
about the causation of the disease, then it 
would seem that efforts directed toward pre- 
vention must be illogical and unproductive 
of good results. If certain etiological fac- 
tors are known, then preventive methods 
may be recommended to the public to the 
extent of such knowledge. 

Etiology in cancer .should be expressed in 
the plural instead of in the singular. There 
are undoubtedly multiple etiological factors 
in different anatomical locations, and in vari- 
ous ages, and in both sexes. . 

Cancer itself is simply an exaggerated de- 
fense-reaction on the part of the body in 
which many new cells are produced. These 
new cells are apparently the last line of de- 
fense thrown out in a losing battle with ex- 
trinsic agents. These extrinsic agents are of 
many kinds and of such a nature as to 
supply the irritation which, inflicting a cer- , 
tain cell injury, calls out the healing cell- 
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building response. There is a considerable 
degree of similarity between ordinary heal- 
ing and cancer growth: the only difference 
is that in ordinary healing the production 
of new cells is completely stopped when a 
sufficient amount of healing has taken place 
to compensate for the injury done. In 
cancer, a certain number of new cells are 
produced in response to a like stimulation, 
but in this case conditions are such that the 
stimulation is autonomous and continuous, 
and cell growth resulting therefrom also be- 
comes autonomous and continuous. 

The cell growth which we call cancer is 
not a well ordered, balanced, well fed, and 
well nourished group of cells like normal 
body cells, but a haphazard, badly nourished 
aggregation of cells, fed by chance and not 
supplied with nerves. This parasitic aggre- 
gation of cells is constantly growing and dy- 
ing. It contains the very much alive, pro- 
liferating, penetrating group that is in the 
forefront of the neoplastic mass. This in- 
vading, proliferating group of cells is very 
much alive and takes nourishment direct 
from the tissues invaded. The group of 
cells tliat has aged somewhat and has been 
mechanically pushed a distance into the back- 
ground by the newborn cells is not enjoying 
the full tide of life, but is somewhat reduced 
, in vitality, or sickened. In the zone far- 
thest removed from the advancing margin 
of the malignant growth there is complete 
necrosis, which harbors the saprophytic 
micro-organisms which exist in all dead and 
dying bodily tissues. The cancer, then, is 
a thing which is actively living and invading 
at one end and dying at the other end, with 
cells undergoing all the different degrees of 
sickness, starvation, and degeneration be- 
tween these two zones. The advancing and 
invading end of the growth is accompanied 
by a round-cell infiltration which ordinarily 
is interpreted as indicating the presence of 
micro-organisms. The etiolog)" of the dis- 
ease seems in every case to be bound up with 


the presence of some kind of low grade 
micro-organisms. 

In external parts of the body where the 
disease may be studied, ulceration and local 
germ invasion may be demonstrated for a 
definite period of time before actual prolif- 
eration of epithelial cells takes place. Sec- 
tions of glands in the neighborhood of can- 
cerous areas show round-cell infiltration and 
swelling due to the presence of micro-orcran- 
isms before any actual cancer transplants be- 
come grafted into the glands. It seems that 
there is sufficient evidence to convince any- 
one who has had a considerable laboratory 
and clinical e.xpcrience that cancer is a thing 
growing on previously diseased tissue, and 
that the previously diseased tissue is tissue 
more or less shot through with irritating 
micro-organisms, these organisms and their 
poisonous products being the immediate 
cause of the cell proliferation. 

As different parts of the body harbor dif- 
ferent kinds of micro-organisms, we find 
many different germs acting in different 
etiologic ways to produce cancer. In the 
colon, we have the colon bacillus; in the 
throat, the streptococcus; in the skin, the 
staph)dococcus ; in the lung, the pneumococ- 
cus, etc. In these areas the wall of new 
cells probably serves to dam back tlie flood 
of invading micro-organisms, and it is prob- 
able that the life of the person is extended 
somewhat beyond what it would be did this 
exaggerated cell growth irot serve to check 
the germ invasion. It must be remembered 
that whether the anatomical location be skin, 
mucous membrane, or gland, a thin layer of 
gland epithelium or squamous epithelium is 
all that lies between our internal parts and 
disaster. On one side of this epithelial layer 
lies an infected or potentially infected field 
and on the other side lies the sterile field 
which may not become infected without seri- 
ous Consequences. If a break occurs in the 
protective epithelium, micro-organisms im- 
mediately enter the deeper tissues, but if the 
break is immediately repaired by the growth 
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of new cpitlu'Hnm, no ijrcal Itartn is (iom*. 
If, however, the e))ilhelial wall is lirolcen 
down repeatedly in the sainc pla«‘e, then the 
g:ronpof cells wlio^-c fuiu'linn il is to furnish 
nieclianioal protection arc slimnlateal to un- 
limited rc)>ro(hu'lion. with the result that wo 
have the wild uninhihited jt'owth (»f epitlu- 
iiimi which wo call cancer. 

All the facts that we have availahle on 
the subject .‘^ccin to .<nhstantiaie this idea as 
to the hejpnnintis of cancer. It is nen snp- 
porlcd hv animal ex])erimentalion. hut has 
the hacUintt of a f,'reat n 1 a^s of clinical and 
laboratory evidence. It is the host possible 
and most practical hypothesis we have avail- 
able at the ])re.‘;ent time, and has potential- 
ities for pjreat j'ood as it involves the erad- 
ication of all chronically infected disease 
foci which may become possible cancer-bear- 
in, tj areas. If every iiotcntially mali.tjnant 
fibroid tumor, lacerated cervix, fistula, fis- 
sure, diseased ftall bladder, papilloma, ade- 
noma, pigmented mole, hemorrhoid, dis- 
eased kidney, ap])cndix. diseased .stomach 
and other chronically diseased organs and 
areas were projicrly treated, there would be 
no harm done and there would he enough 
work to keej) the medical, surgical, and den- 
tal professions busy for many years, and 
cancer incidence and cancer mortality would 
undoubtedl}' be influenced for the better. 

In all the discussions on prevention of 
cancer that have so far engaged workers in 
this field, nothing lias been said save that 
which pertains to the local development of 
the disease. In no case has any real scien- 
tist alluded to an}'' general constitutional 
condition that might predispose to cancer. 
However, it is possible that something of 
this kind must be taken into consideration 
before practical results are obtained. That 
some persons are more predisposed to the 
disease than others can not be denied. This 
same thing is true of every other disease. 
In the study of no disease have we been 
uble to know just what this predisposition 
is, except in a general way in dealing with 


W1‘. TICACH Tllb: PUHLiC 

infections of which we can say that resist- 
ance to infection is relatively high or rela- 
tively low. Along the line of high or low 
resistance to infcction.s .some actually proven 
animal work has been done. Infections of 
the eyes, icjiisils. and sinuses are known to 
occur with mathematical certainty in animals 
that receive inadequate quantities of Vita- 
min A. Diseases of tlic nervous system and 
brain are known to afilict with very great 
cert.ainty animals that do not receive enough 
X'itaniin B. 'J'hcrc is some well founded 
evidence to the effect that beri-beri and 
pellagra arc infections on a deficiency basis. 
Infections of the teeth and mouth and other 
manifestations of scurvy are known to be 
associated with V'itamin C deficiency. 
Starvation for Vitamin D or lack of sun- 
.shinc is definitely known to make the victim 
more susce])tiblc to rickets and to infection 
with tuberculosis. A deficiency of Vitamin 
1^ is known to be associated with r'arious 
forms of secondary anemia, and some at 
least of these, we may presume, are on an 
infective basis. Deficiency in iodine may 
bring about low grade metaplastic changes in 
the thyroid gland. Simple goiters carrying 
a small percentage of thyroid cancer may be 
produced in fish by keeping them in water 
which is deficient in iodine and which con- 
tains a relatively high percentage of the 
fishes’ excretions. Deficiency in iron and 
copper may also produce a secondary anemia 
w'hich reduces general resistance to infec- 
tions. Deficiency of hydrochloric acid in 
the stomach may lead to the infection of the 
mucous membrane of the stomach and intes- 
tines with low grade micro-organisms. 

It may be accepted as definitely proven 
that general or local resistance to infections 
may be reduced ver}' much below normal by 
certain food and mineral deficiencies, or 
kept high by supplying the necessary food 
elements. 

If cancer grow's on old, chronic infections 
and if such infections are aided and assisted 
by certain food deficiencies, then these de- 
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ficiencies may indirectly act as predisposing 
causes of cancer, and it becomes evident that 
we must consider not only local but consti- 
tutional factors in the etiolog)^ of the dis- 
ease. 

Cancer may well be compared with other 
chronic diseases. In all of the well known 
ones it is universally acknowledged that 
nothing can he done for the patient in the 
way of cure if the disease is attacked in the 
advanced stage. In most of these diseases 
something of benefit to the patient may he 
done if the condition is discovered and treat- 
ed sufficiently early. In our dealings with 
cancer we have thought only of some kind of 
treatment of the disease which would effect 
a cure of the advanced case. Nothing like 
this is expected in connection with any other 
chronic disease. The only reason why we 
have been expecting more in connection witli 
cancer is because our lack of knowledge of 
this disease has been greater. Knowing 
little about it, we have expected the impos- 
sible. Much wealth and energ)’' have been 
expended in the search for a magic cure for 
advanced cancer. .We should now realize 
that the only way in which the situation can 
be handled successfully is through taking 
into account both local and constitutional 
factors and discovering and treating the 
disease in the stages before it has become 
’ advanced. In this connection we will be 
using the same line of reasoning that we 
use in handling the other chronic diseases. 
Cancer should be considered a chronic dis- 
ease, and no more pessimistic outlook should 
be the rule in regard to cancer than with 
any other chronic disease. 

In clearing the ground for progress the 
first thing that should be done is to disabuse 
the minds of medical men and the public in 
regard to magic “shot in the arm” cures. 
The things that have been expected of these 
cures in the field of cancer have never been 
accomplished in connection with any other 
disease; in other words, no disease is cured 
in its advanced stages. With what evidence 


we have on the subject, the injection of 
metals, gland extracts, vaccines, antitoxins, 
or the “witches’ broth” described in “Mac- 
beth” are all equally childish and unscien- 
tific. The many claims which have stirred 
up considerable interest in recent years have 
all been shownr to be without merit, al- 
though the promoters furnished what was 
apparently, at the time, some kind of scien- 
tific proof to sustain their theories. 

As cancer cells are simply a multiplication 
of body cells, it is unreasonable to expect 
that any chemical substance will kill the one 
group of cells and spare the other. There 
is not only no hope for a solution of the 
problem along this line, but it is also evident 
that such a solution would not be to the best 
interests of the human race. Much more 
good is possible in prevention of the disease 
than in the cure of the advanced case. 

Apparently the only bearing that heredity 
has on the situation is in tlie hereditaiy 
transmission of susceptibility to certain irri- 
tants. I believe it is fairly well established 
that a susceptibility to aniline dyes may re- 
sult in cancer of the urinar}'’ bladder, and a 
susceptibility to certain other factors in the 
shape of chemical irritants or micro-organ- 
isms undoubtedly exists, in the same way 
showing a selective affinity for certain other 
parts of the body. 

In addition to clearing the public mind 
of its misapprehensions in regard to a magic 
cure for cancer, we should do everything 
possible to change that point of view which 
assumes that we know nothing whatever 
about the disease or its causation. A 
greater confidence will be established if we 
assert that we do know something about the 
causation of the disease. The fact that we 
know no one specific cause should not ob- 
struct the truth in this connection, and the 
error should be explained by the statement 
that we do know many causes of the disease. 
As fire may be produced in many different 
ways, and inflammation may be produced in 
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ninny tlifi'crciU wavs, su caticcr may he prn- 
iluccd in many dilTcront ways. 

Cancer is Icnriwn to tjrow commonly in 
5car.5, but practically never do we find cancer 
ijrowiu" in a scar when the wonntl has 
healed by first intention. Cancer-prodne- 
int^ .wars arc always iho.'-e which have been 
infected, .and in which incomplete healinj; 
lias taken jdacc hy a slow process of }j[rannla- 
tion. There arc many ajiiiendiecnl scars, 
blit cancer does noi ;;row in such scars. 
Ulcers are known to he productive of can- 
cer; yet in a normal, liealthy individual 
ulcers have a tendency to heal, and in such 
ulcer scars there is im cancer j^rowth. 'I'he 
ulcer which j^oes on lf> cancer- formation is 
an nicer which has .Mistained reireatcd loc.al 
insult, or c.xists in a person whose re,c;cner.a- 
tive powers are .<0 much below par that com- 
plete and satisfactory healiiif^’ docs not take 
place. Cancer is sometimes known to exist 
in persons apparently in a hi,c;h .^tate of phys- 
ical good health. Mere the local insult is 
present in such a marlced degree Unit the 
di.sease develops in .<ij)ite of good bodily 
health. Examples of this may he seen in 
.some eases of cancer of the lij). On the other 
i'and, the constitutional vitality of the indi- 
'ichial may be low, inviting hematogenous 
dissemination of micro-organisms. ICxam- 
ples of this condition are the cancerous 
uiasses often seen in half-sick, anemic, semi- 
uivalid, middle-aged persons, the disease at- 
tacking large complex glands like the breast 
in women and the prostate in men. 

Jugged teeth cause cancer of tiic tongue, 
it is true, but they do so far more often in 
persons who are syphilitic. The irritation 
'ybich causes cancer of the tongue in the 
syphilitic person is evidently seldom capable 
nf producing the disease in one who is non- 
syphilitic. Local hygiene and constitutional 
hygiene both enter into the problem of pre- 
vention, The getting of this fact over to 
the rank and file of the medical profession 
und to the public is one of the most impor- 
tant things in the whole problem. 


W1-. 'nCACll THE PUIILIC? 

Al ihis time the ideas held hy the general 
practitioners in regard to cancer are very 
different from the ideas held by men who 
have had a chance to make a special study of 
the disease. Among tiic ranks of the sur- 
geon.s there i.s, ag.ain, a very different a.spc-'t 
lr)ward the fli.scasc. The surgeon is “sold 
on the idea” that there is nothing to be done 
for cancer except througli surgery. The 
genera! practitioner ha.s seen a sufficient 
mnnher of surgical failures to convince him 
that surgery i-: not the answer to the ques- 
tion. Knowing no other means of combat- 
ing the di'^case he becomes confused and 
pessimistic. The fault with the general 
practitioner is tliat he recognizes nothing as 
cancer until it has become advanced to that 
condition where it might be diagnosed by 
Ujc average layman. Even then, to make 
matters wor.se, he insists on taking a piece 
ont for microscopic examination. This 
clinches the diagnosis-— and may spread 
the disease, as traumatism of any kind does 
— disseminate cancer. 

In the United States about a hundred 
thousand persons die from cancer every 
vear. In the same area there are about a 
hundred and fifty thousand doctors. If 
those persons who come to their death 
tlirough cancer w'cre evenly divided among 
the doctors of the country, there would be 
less than one case per doctor per year. This 
gives too small an actual contact wdth the 
disease for the average doctor ever to learn 
much from actual clinical experience. 

In cancer clinics, such as the Memorial 
in Kew 'It ork and the State Hos- 
pital for Cancer in Buffalo, there are trained 
men wdio are capable of recognizing the dis- 
ease in its earliest stages, because they have 
had abundant clinical and laboratory experi- 
ence. These men have little opportunity to 
see the ordinary patient while the disease is 
early: the person who does have the oppor- 
tunity is the general practitioner or family 
doctor. At present he is incompetent to give 
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the best sen-ice in tliis connection that mod- 
em science has to offer. 

Within tlie last few years cancer cases 
have been appearing in increasing numbers 
in tlie practice of radiologists, cases which 
are usually treated and studied over a period 
of years. !Many of them are advanced cases 
and have been subjected to other treatments, 
but some are early cases. This has given 
the radiologists an advantage not enjoyed 
by any other class of physicians. As all 
kinds of cases present themselves and the 
period of study is relatively long in the in- 
dividual case, we may say to-day with as- 
surance that the radiologists are in a better 
position to know what has already been dis- 
covered about cancer, and in a better posi- 
tion to impart tliis information to the other 
physician and to the public, than any other 
group. The experienced radiologist mar- 
speak quite definitely of cure in certain 
localized malignant conditions. We know, 
for instance, that localized lymphosarcoma 
and localized small round-cell sarcomas in 
cliildren may be cured by proper X-ray 
treatmeiit. Y*e may just as definitely say 
that any localized accessible cancer may be 
cured by the application of a sufficient dose 
of radium radiation. In either case the 
cure ib just as certain as the putting out of 
fire b}- the application of water. A little 
water will not put out a big fire, and a large 
amount of water on a small fire may make 
the water more destructive than the fire. 
Radium therapy and X-ray radiation in 
early localized cancer are entirelv satisfac- 
tor}- in the hands of those who are experi- 
enced in their use and experienced in the di- 
agnosis of tlie conditions which thev pre- 
sume to treat. 

Those who ha\e had a large clinical ex- 
perience and sufficient laborator}- knowledge 
may agree on certain known facts; first, that 
the formation of cancer depends on certain 
local irritations which may be mechanical, 
chemical, thermal, or infective. There is 
sufficient evidence to prove that cancer 


always grows on previously diseased tissue, 
the words “previously diseased” in this con- 
nection meaning tissue which is harboring 
low grade micro-organisms. The constant 
association of cancer with low grade infec- 
tions seems to justify the assumption that 
an etiologic relationship exists. i\Iany in- 
fections exist in poorly nourished, over- 
worked. badly housed individuals that could 
not exist in persons enjoying maximum 
good- health. Bad living conditions and de- 
ficient food predispose to the continuance of 
old chronic low grade infections. Infec- 
tions of this kind predispose to cancer. 

It is quite widely accepted that many be- 
nign tumors may take on malignant change. 
Benign tumors are known to harlx)r low 
grade micro-organisms, as old scars in 
wounds that have healed by slow granula- 
tion are known to harbor low grade micro- 
organisms. Out of many benign tumors, 
ulcers, and chronic infections, there may de- 
velop a few cancers. The removal of eti- 
olog}- in such cases, before the actual devel- 
opment of cancer, is sufficient to cure the. 
patient. After the early local or superficial 
cancer has developed, the disease is usually 
curable, but is usually not cured, because of 
inadequate treatment. At a later stage we 
have tire local cancer existing, with small 
cancer particles already present in the sur- 
rounding h-mph vessels. The cancer is still 
curable. At a little later stage particles that 
have become separated from the main mass 
and have been carried into the neighboring 
glands have started secondaiy- growtlis. The 
problem of curing the patient is now as 
hopeless as is the task of growing a new leg 
on a person who has had his leg amputated. 
The patient with metastatic cancer is and 
apparently always will be an incurable pa- 
tient. The patient has arrived at this un- 
happ}- stage because of neglect or inadequate 
treatment in the earlier stages. iMany dan- 
ger signals have been passed unheeded, 
and to address ourselves to the problem of 
curing the patient in this unfortunate condi- 
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tion i? a? unrcuMiiKiblc iin to aUi-miit (he rc- 
iialiililalinn uf the vniu'ncer aflcr iic has 
passed red Halits on llio railroad. In tlit* 
cnee of ihc rni;im-cr we would eonsidcr il 
tiiore Inimical (o insist on care in ohservinij 
life (lanj.,fcr .sif^ttaK. 1„ tlu- case of the cancer 
patient the prohletn nnisi he hattdled the 
.same way, Xol the medieval idea of a 
niajjic ctire after irrcparahle <lama'xe has 
hceii (lone, 1ml the connnon-.sense nse of 
known tact.s in prevention and in the cure 
of the early case, 

The local injnrie.s which are comnionlv 
known to he pre-cancerons mif^lit well en- 
the attention of the medical profe.ssioii. 
Tlieulcer.s, the lenhojdahia, the jajif,i,'ed teeth 
in the mouth, the .strictures in the e.sophn”ns, 
the ulcers in the stomach and dnodcnnm, the 
old chronically inteeted slonc-hearinif t^ali 
t adders and kidneys, the localized and ;^en- 
cralizx'd colitis, the pa])iilom:Uosis and diver- 
ticulitis of the colon, the rectal ulcers, 
teniorrhoids, fissures and fistul;e, the old 
ctronic infections in the prostate, tlie papil- 
onias in the urinary Idadder, the Jaccration.s 
and ulcers of the uterine cervi.x, the mnlifr- 
nant change in so-called fi))roid tumors of 
’c uterus, the malignant degeneration of 
Pi'ciiottsly benign ovarian cysts, the malig- 
nant degeneration occurring in previously 
benign adenomas and cy.sts of the mammary 
§ and, these and manv other well known 
pathological conditions may, if properly 
subjected to intelligent medical or surgical 
treatment, satisfactorily head off the devel- 
opment of malignant disease. A good many 
0 these local conditions could not exist in a- 
person Or an animal with a high degree of 
resistance against infection. The laceration 
Or the cervix which in .the civilized woman 
eads eventually to death from uterine can- 
oer probably occurs also in the Indian 
woman who does not have cancer. In the 
. °^rner, the healing -is not complete and sat- 
isfactory, due to constitutional causes, and 
111 the latter it is satisfactorily taken care 
of because healing power is high. The same 
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thing may he said in regard to the animals, 
i he animal*; of the fields arc practically free 
from cancer. 'I'iio animals that live more 
nearly like humans have a higher incidence 
til cancer, the lnghe^t animal cancer inci- 
dence Ijcing in dogs, that live more nearly 
lila* lunnans than do any other animals, and 
that cat the deficient food which constitutes 
the lea\ing.s from the tables of human be- 
ings. Dogs tliat live more completely on the 
same foods as Iinmans have a greater inci- 
dence al.so of colds, influenza, tooth decay, 
pyorrliea, paralysis and other nerve diseases. 
The more highly bred and carefully cared 
for arc most subject to tlicse diseases. 

In conclusion, we may state that the eti- 
ologic factors in cancer are multiple, that 
the di.soasc — like tuljerculosi.s — is the result 
of localized injury and unhygienic living. It 
involves both local and constitutional fac- 
tors. The almost constant association of 
chronic infections with cancer makes it evi- 
dent that an etiologic relationship exdsts and 
that tlie invading micro-organisms and their 
toxins act as growth-promoting cell irri- 
tants. If this explanation be accepted, the 
etiologic factors in cancer become as plainly 
apparent as the etiologic factors in any other 
chronic disease. 

The search for a cure for advanced can- 
cer has led to misconceptions and aroused 
a false attitude toward the disease in the 
minds of both the public and physicians. To 
the person who has had a considerable clin- 
ical and laboratory experience in cancer, the 
magic cure idea for the advanced case seems 
futile and unreasonable. The successful so- 
lution of the problem can not be accom- 
plished by this method of approach. 

The group in the medical profession that 
is best fitted by experience and training to 
teach the public and the profession in this 
connection is that ordinarily designated as 
radiologists. The education and public- 
ity committees of the Radiological Society 
of North America and the American Ra- 
dium Society and other leading radiological 
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societies could tvell jonnulate a pronounce- 
ment on cancer to be given to the public 
tltrough the usual diannels which would do 
more toward tlte real understanding and 
solution of tlie problem titan antiliing here- 
tofore done along this line in tlie histon.- of 
civilization. Such a beginning, properly di- 
rected. is capable of leading to a cliange in 
tlie understanding of the disease which 
might have much to do with the eventual 
control of cancer. 

DISCU5SI0X 

Hexrv Schmitz. M.D. (Qiicago); A 
knowledge of the direct or true cause of 
cancer is desirable but may not aid us in 
finding a specific cure. In illustration of 
this I may refer to tuberculosis; since we 
have knovrn the specific cause of tubercu- 
losis. we really have not advanced ver}* 
much fartlier in its treatment. WTiatever 
benefits have been derived have come solely 
through the clinical study of the disease and 
by early diagnosis and adequate care. At 
present, the cure of cancer consists in the 
application of surger}'. irradiation, and elec- 
tric coagulation — ^the latter, being purely 
surgical methods, should be included in the 
former. 

Regarding the question of early diag- 
nosis. I have ahvays doubted v/hether or 
not the money spent on the education of the 
pubiic m order to make it cancer conscious 
was well spent, or v.-heiher it would not be 
very much wiser to spend this monev in the 
medical protession to educate it in the early 
recognition ot cancer. As soon as we have 
organized all the facilities for the diagnosis 
and adequate treatment of these patients, 
let us invite the public to see what we 
can achieve. It we begin to recognize car- 
dnoma in the beginning stage, from 80 to 
90 per cent oi all carcinoma sufferers ma 3 ' 
be cured- lue reason so many die from 
cancer is that the}- are brought to us at a 


time when the\' are purely and simply incur- 
able and hopeless. 

Cancer should be treated by a group of 
men who are specialists in tlte study of 
cancerous disease and who are especiallv 
trained in surgerv' and irradiation of car- 
cinoma. There is a vast difference between 
a standard operation like appendectomy or 
mammectom\' and a radical operation that 
must be performed in surgery of cancer in 
these particular regions. The condition in 
radiation therapt' is similar. If we know 
the extent of a cancer in a given organ or 
region of the bod\'. then irradiate the tumor- 
Itearing area adequately, results should im- 
prove. fi.ved cancer, a pelvic cancer ex- 
tending beyond the limits of the true pelvic 
cavit}-, a breast cancer extending above die 
clavicle or into tlie mediastinum, are. as a 
rule, generalized cancers and cannot be 
arrested by any except the most radical 
method of treatment. 

A group of men should be formed in each 
general hospital for tlie study, diagnosis, 
and treatment of malignant disease. The 
group should include an internist, a surgeon, 
an X-ray diagnostician, a radiologist trained 
especially in the radiation treatment of 
cancer, and a patliologist trained not only in 
general patholog}- but particular!}- in tumor 
patholog}-. If tlie cancer situation were 
handled as suggested by Dr. Quigley and 
Dr. Ullmann, and if tlie cancer specialist? 
were to co-operate with tlie .American 
SocieG* for the Control of Cancer to induce 
them to assist in the organization of the 
medical profession in existing general hos- 
pitals, and to consult with the general prac- 
titioner and even the general surgeon in 
earlv recognition of carcinoma, and in ade- 
quate treatment, improvement in the control 
of cancer would l>e immediate. 

Rollix H. Ste\-exs. AI.D. (Detroit) : 
As Dr. Schmitz has said so many thing? 
that I wanted to say. I am not going to tn 
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to repeat any of them because he has said 
them so nmch hotter than I can. 1 want, 
however, to emphasi-/.e one point, and th.at 
h the jrrc.at necessity of traininij men in the 
different spcci.iltics for the diajjnosis and 
treatment of cancer — only such practition- 
cr.<: should he entrusted with the treatment 
of cancer. Such traininji of the specialist 
and education of the Kcncrai practitioner 
arc more inijwrtant th.nn the attempts to 
educate the public on subjects on which we 
have so little accurate information. False 
notions that 1 think arc really harmful have 
been t.aught people in these cancer cam- 
paigns by physicians who have hut little 
knowledge of the subject. We have had to 
take hack many so-called “facts' that have 
been taught the public in these campaigns. 
If we, as radiologists, would keep in touch 
with the latest developments in cancer, de- 
velop and take part in clinics where patients 
would he examined and treated along the 
lines tliat are being gradually developed, and 
do what we can to educate other physicians, 
who, in turn, would look after their patients’ 
interests, more would he accomplished than 
by spending so much time with the public, 
which hears so much it becomes cancer- 
phobic. 

James M. Martix, M.D. (Dallas, 
Texas) : First, I want to indorse all that 
the Doctor has said and emphasize it, if 
possible. The lack of specific knowdedge of 
cancer by the rank and file of the profession 
is pathetic. The specialists doing eye, ear, 
and nose work frequently treat cancer of the 
face, sinuses, etc., by temporizing methods, 
until the disease has passed beyond hope of 
a cure by any method. In our section of 
the country we seldom see cancer of the 
sinuses in the early stage. I would like to 
indorse the idea now being emphasized by 
the American Society for the Control of 
Cancer, namely, “educate the doctor first 
and, through him, the public.” 


Du. 1^. N. Delitcii (Pasadena, Califor- 
nia); In Paris, in five years, the progress 
in the treatment of cancer by radium has 
shown from 34 per cent to 72 per cent gain 
— nearly double, or, more exactly — 

(1) In 1919, of the total number of 
caticer cases treated by radium, only 34 per 
cent were found alive one year after the 
treatment. 

(2) In 1925, of the total number of 
cancer eases treated by radium, 72 per cent 
were found alive one year after the treat- 
ment — nearly double. 

Some specialists think that this progress 
is due to the better technic and better pro- 
fessional education. I really think that it 
is due. as well, to the education of the pub- 
lic and the better organization of the cancer 
propaganda. 

I started to learn something about cancer 
with Professor Cerny, in Heidelberg, in 
1911, and later, for about six years, in Paris 
with Professor H. Hartmann, who put me 
in charge of a cancer dispensary at a Mont- 
martre institution which was not for the 
people going to Montmartre for a good 
time but for the poor people suffering and 
having hard times in that famous Paris 
district. 

In my Montmartre dispensary or in a 
larger cancer hospital center, I had occa- 
sion to see some hopeless, incurable cancer 
cases coming late to the right cancer institu- 
tion — coming late because they had been 
treated in some private office. For exam- 
ple, some cancers of the uterus had been 
treated as metritis, or some cancers of the 
rectum as hemorrhoids, and this not due to 
professional ignorance but for personal 
profits, sending those poor patients late to 
the cancer centers when there was no more 
hope for cure. In so doing, certain physi- 
cians were treating those cancer cases as if 
they were silver or gold mines, for the long- 
er the time and the more often that those 
patients came to the physician’s office and 
paid for the visits, the better it was for his 
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income. Tiiis is absolutely wrong: it is 
criminal to treat these patients so. 

For this reason public education is as im- 
portant as professional education. If, in 
Paris, we now have 72 per cent of patients 
alive one year after treatment, instead of 
the former 34 per cent (in 1919), it is due 
to public as well as to professional educa- 
tion. Thanks to cancer propaganda, per- 
sons come sooner for treatment and know 
the right place to come. We have in Paris, 
as you have certainly here, some wonderful 
nurses and volunteer workers. They used 
to go to the public markets, schools, and 
poor districts to teach the people how hor- 
rible is the death by cancer, cancerphobia 
being one of the best agents for cancer cure. 
For all these reasons, it would seem advi- 
sable to print special lists of recognized can- 
cer centers, to save the people from charla- 
tanry and commercial clinics where personal 
profit comes first and the patient’s health 
last. 

Dr. J. E. Gexdreau (Montreal, Can- 
ada) : I wish to recall what the American 
College of Surgeons has recently done on 
this subject of cancer. The}" have estab- 
lished a special committee for surveying and 
classifying the institutions that are working 
on the cancer problem: cancer institutes, 
cancer laboratories, cancer hospitals, general 
hospitals in which cancer is specially treated, 
and diagnostic clinics. They propose to 
consider as “Class A Hospitals” only those 
hospitals in which there is a special cancer 
clinic. 

I think it is a very important step, for 
the radiologists should consider the part 
they have to play in a general organization 
for the control of cancer. Recently, in some 
countries the surgeons have assumed the en- 
tire selection of different groups of men 
who are called upon to treat cancer. It 
seems to me that the radiologists should 
join with the surgeons to help one another, 
under the guidance of the best men in a 
given center, surgeons, radiologists, patholo- 


gists, and general physicians. The direction 
of cancer treatment depends upon a group 
and in this group the radiologist is award- 
ed the prominent position in many cases. 

A. R. Kilgore, M.D. (San Francisco, 
Calif.) : It does not seem to me that what 
the Society for the Control of Cancer has at- 
tempted to teach the public has been to any 
degree untrue. I think perhaps the Doctor 
has been reading the articles carried in the 
daily press by certain self-appointed guard- 
ians of the public health. The only thing 
we have had to take hack has been our state- 
ment of five or ten years ago tliat cancer 
was known not to be hereditary. 

But I do think we have to admit that tlie 
campaign which has been carried on by the 
American Society has gone somewhat stale. 
It has gone stale because we have not any- 
thing new to offer, and it is e.xtremely dif- 
ficult to secure effective publicity, as any one 
knows who has tried to do so, unless he has 
news to offer. I think the campaign of past 
years has been, on the contrar}*, quite suc- 
cessful, and the very reason why you are 
hearing the problem of the necessity of 
educating physicians discussed to-day so 
much is because the campaign, as carried 
on, has brought so many more patients 
early. The American Society has recog- 
nized the fact that its campaign had to be 
carried on along different lines, and I think 
I may state for the Society tliat its plans 
for the future agree with the ideas ex- 
pressed here to-day — that our work both m 
educating the profession and in educating 
the public must be carried on definitely on 
the basis and with the help of cancer insti- 
tutions — the group treatment of cancer. It 
is quite true that our medical schools have 
failed lamentably in training the profession 
for the diagnosis of early cancer and its 
treatment. When I graduated, not so many 
years ago, from a very fair medical school, 

I did not know the difference between a 
carcinoma and an ingrowing toe nail except 
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by name. We arc tryinif our hc.'^t In rhnn.tje 
that at the University of California. We 
feel that if we do not sec to it that when 
our students leave us they know what the 
problem of an early breast lump is, their 
education will have been incomplete: and 
we are jjoine: to do that easier if we can 
follow up improved traininff in the medical 
schools with pnst'j^raduate trainintj centered 
in cancer institutions. 

Roi.i.ix H. Stkvkns, M.D. (Detroit): 
I do not want you to understand that what 
I said about publicity was in criticism of the 
Society lor the Control of Cancer. What 
I referred to was the information as jiivcn 
out by untrained doctors who know but lit- 
tle about cancer and who were appointed as 
lecturers in cancer campaij,ms to impart 
knowledge of cancer to the public. They 
certainly have given out a lot of misin- 
formation about heredity and the surgical 
treatment of cancer. We have to modify 
our views on the subject of cancer from 
time to time. The public is not so much 
concerned with undemonstrated theories as 
with facts; i.c., it is confused by such state- 
ments as, for instance, “Surgery is the only 
cure for cancer and, if taken early enough, 
all — or the greater proportion of — cases can 
be cured by this method,” made to-day, 
while to-morrow that statement may be 
modified by one which says that cancers are 
probably not thus cured, .and that X-ray and 


radium will do much better work in certain 
cases. 

Dr. Ullmanx (clo.sing); I think this 
discussion has brought out the necessity of 
meeting the cancer situation as I have out- 
lined. {.c., money for the cancer problem 
should be used for the problem as the whole. 
In one locality the public must be educated, 
in another the physicians, in another facili- 
ties must be furnished. What good does it 
do to liave physicians who know how to 
treat cancer and patients who know enough 
to go to them, if there is nothing to treat 
these patients with when they get to the hos- 
pitals? The term “facilities” includes free 
beds for indigent patients. In closing I 
shall repeat what I said in my paper “The 
Necessity for Teamwork in the Treatment 
of Cancer,” and what was so well brought 
out by Dr. Schmitz, that the problem of can- 
cer can be met only by the trilog}^ of the 
surgeon, the radiologist, and tlie internist, 
placed equidistant from the pathologist as the 
center. 

Dr. Quigley (closing); There is not 
much to be said in closing except to agree 
lieartily with what Dr. Schmitz has said. I 
am sure he has “hit the nail on the head” 
when he sa}’'s that those vast sums of money 
which have been expended in cancer re- 
search would have been much better spent 
on the education of physicians rather than 
in the effort to try to educate the public. 
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FATAL RESULT FROM USE OF 
UROSELECTAN 

By J. A. RIEBEL, M.D., and FRANK A. 

RIEBEL, M.D. 

Columbus, Ohio 

Inasmuch as the literature to date indi- 
cates that intraA'^enous pyelograph)" is a 
harmless procedure, AA'e feel it timel}' to 
present a case in w'hich we feel that its use 
contributed to the death of a patient. 

A. C, a AA'hite male, aged 53, was first 
seen by us on NoA'ember 15, 1930. He 
gaA^e a history of diabetes, and for t\\'o 
months had had a series of furuncles. Ap- 
parently both the diabetes and the furuncles 
had receded indifferent treatment. For the 
past tAvo Aveeks he had been running a fcA^er, 
and had lost tAA^enty pounds in AA'eight. 

Examination on the folloAAung day dis- 
closed an obese AA^hite male, apparently quite 
ill. Temperature, 104°; pulse, 130; res- 
pirations, 28. There AA^as a large furuncle 
OA^er the seA'enth left rib, and another OA-er 
the right kidney. Palpation gaA-e a sense 
of resistance OA^er the latter area, although 
a mass could not be definitely outlined. 

X-ray examination of the chest AA’as nega- 
tiA'e. Roentgenograms of the kidneys re- 
A^ealed moderate uniform enlargement of 
the left kidney ; the right one AA^as not Ausual- 
ized. HoAA^eA^er, AA'hile the lateral margin 
of the left psoas muscle AA'as AA^ell defined, 
that on the right Avas A'^ery faintly Ausualized 
and appeared compressed medially. The 
lumbar spine AA^as flexed to the left; diag- 
nosis of probable perinephritic abscess AA-as 
made. 

Cystoscopy AA'as performed, but because 
of intense inflammation, the ureters could 
not be located. As AA'e had administered 


uroselectan in three cases preA'iously in our 
series AA'ithout untOAA'ard effects, and as the 
diagnosis A\'as still in some doubt, this pro- 
cedure AA'as thought to be indicated. We, 
therefore, injected tw'O-thirds of the normal 
dose of uroselectan at 2 p. m. Forty-fiA'e 
minutes later the patient had a seA-ere chill, 
and the temperature rose to 105° ; pulse, 160 
and AA'eak. At the same time he became 
AA’hoIly incontinent. At 3 p. M. a roentgen- 
ogram disclosed the presence of a little of 
the opaque drug in the bladder, but its con- 
centration AA'as insufficient to produce a 
pyelogram. A blood count shoAA'ed; red 
blood cells, 4,510,000; AA'hite blood cells, 
18,475; hemoglobin 75 per cent. No urine 
AA'as secured because of the incontinence. 
The patient lapsed into unconsciousness at 
5 p. M. As it AA'as feared that he AA'OuId 
not react, he AA-as operated upon at 7 p. m. 
An incision in the lumbar region OA'er the 
right kidney disclosed an abscess contain- 
ing tAA'o liters of thick pus, superficial to the 
muscles. A second incision released another 
liter from the region of the left midaxillar}' 
line. At 11 p. m. the temperature reached 
107.8°, AA'ith no pulse. At 2 h. the 
patient died. 

SUMMARY 

A case is reported in AA'hich tlie deatli of 
a patient, preA'iously AA'eakened b}' infection, 
AA'as hastened by the use of uroselectan. 

The case is interesting further in that the 
classical roentgenological signs of perineph- 
ritic abscess — lateral flexion of the lumbar 
spine, and unilateral effacement of the lat- 
eral margin of the psoas muscle — AA'ere 
simulated by an abscess located superficial 
to the muscular layers. 
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!• ]. nn X a t i o n of 'n-iF dark 

ROOM IN niOTOGRArHV. F.S- 
PFCIALLV AS APPLIED TO 
I^OI'.NTGICNOT.OGY 

By II. FI.I-TKER, M.B.. F.R.C.S., 

Honorary Au>;lin II(i<;pilal, Mcllioiinic, 

.•\iKtr.aIi.T : Dcniniiclrator in X-ray Anatomy, 
llnivcr.'.ity of MollKinnio 

One bccntiic,': 50 ;iccn.«;lnjnc(1 to the di.'^ad- 
vnntagcs of dark rooms that they do not 
attract much attention, yet it is a fact that 
tile actual necc.csity for sttcli dark rooms, 
together witli tlic necessary equipment, has 
deterred many medical men and dentists 
from instaliinij X-ray apparatus. 'I'hc dark 
room itself may have to he especially huilt 
or dosijTucd and this in itself implies added 
cost or additional rent. To avoid this, one 
frequently finds all sorts of places pressed 
into service as dark rooms, such as cup- 
boards, cellars, attics, pantries, hathroonis. 
perhaps unsanitary and dirty and otherwise 
objectionahle. Such makeshifts can he seen 
in every city and are extremely common in 
the country. 

Rendering the dark room light-proof is 
frequently an expensive item, necessitating 
special hlinds and curtains, ordinary win- 
dow hlinds being, of course, quite inade- 
quate. Crevices, key-holes, ventilators, and 
other sources of light must he adequately 
covered, and to make the room light-proof 
there may he interference with proper ven- 
tilation. Of course, inadequate exclusion 
of light results in fogged films. To pre- 
vent accidental entc}’’ of light it is usual 
to lock the door during developing opera- 
tions; in busy laboratories, expensive laby- 
rinthine or revolving doors are fitted. As 
n ride, no outside person can gain admis- 
sion to the dark room during the processes 
of developing or changing films, and thus it 
may be particularly inconvenient when 
stores, records, and other items are kept in 
the room. 


It very rarely happens that owners are 
proud of the appearance of their dark 
rooms. The heterogeneous collection of 
tanks, bottles of chemicals, fixed cupboards, 
film hangers, and various other items does 
not make an attractive sight, whilst much of 
the dark room equipment is fixed and im- 
movable, involving considerable expense if 
one is required to move to another location. 

'Phe menace to health of dark room oper- 
ators is quite considerable owing to un- 
bcallhy surroundings, exclusion of light, 
and often inadequate ventilation. Rarely 
are special exhaust fans fitted as they in- 
volve additional expense, whilst cold floors 
and inadequate artificial heating also consti- 
tute disadvantages. Special acid-resisting 
flooring without any floor cloth is particu- 
larly cold in wintertime. It is, of course, 
quite impracticable to utilize electric radi- 
ators or the like. 

Unless an expensive drying mechanism is 
installed, it takes many hours, especially in 
cold weather, for films to dry, and often 
films developed one day are not dry until the 
next. 

All the various disadvantages just de- 
scribed have been overcome, and an appara- 
tus has been built to eliminate the disabili- 
ties enumerated. A description of one 
model will serve as a type. The various 
parts may be noted in the illustration (Fig. 
!)• 

The outside appearance shows the panels 
in the center above to consist of two doors, 
hinged on either side. On the right is the 
detachable drying chamber. Above, in 
addition to the switches for view lights and 
heater for the developing tank, are switches 
also for the drying compartment and a 
special heater for heating the tank compart- 
ment. A timer is placed on top of the cab- 
inet. 

The drying apparatus is on the right and 
is detachable. Above, a door connects it 
with the operating chamber. Suspended be- 
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neath the ceiling is a rack which can he 
pulled into the main operating compart- 
ment to receive the hangers after washing 
and viewing. When dried, the rack can he 
withdrawn by a door on the right-hand side 
of the cabinet. In the lower part of the 
cabinet is a special arrangement for drying 
the films by means of hot air. In the stand- 
ard models designed, not only is the drying 
cupboard detachable, but also the hanger 
magazine and film store on the left. The 
operator, therefore, may install the central 
part alone, and at a later date add the dry- 
ing cupboard as well as the hanger maga- 
zine and film store, as desired. The maga- 
zines for cassettes and films may be added 
separately, while the less elaborate tanks 
originally provided may be e.xchanged for 
more elaborate tanks, at any time. 

Much care has been devoted to the design 
of the operating sleeves, which are perfect- 
ly light-tight, elastic, allow of the entry of 
the forearms with the greatest of ease, and 
permit of ready access to every part of the 
operating chamber. Any prejudice which 
may be conceived against their practicability 
is immediately dispelled upon examination. 
With the working slide in its normal posi- 
tion over the film magazine and the drip 
tra)' over the tank, there is no risk of fog- 
ging the films by light entering through the 
apertures of the sleeves when the forearms 
are not inserted. 

IV hen the sleeve panel doors are swung 
out, the interior of the cabinet is exposed. 
At the back are the rack and view box. On 
the left is the hanger magazine, divided into 
separate compartments of different sizes 
arranged horizontally to accommodate the 
various sizes of hangers. If desired, the 
magazine may be pulled farther into the 
working chamber. 

On the floor of the operating chamber is 
the working slide, which slides either to 
the right or left. In its normal position it 
covers the cassette and film magazines, but 


to uncover these parts, it can be moved 
either to the left beneath the hanger maga- 
zine or to the right over the developing 
tanks. Its lower surface is covered with 
lead to prevent stray X-rays reaching the 
films in the magazines. It serves as a work 
bench during the various loading and un- 
loading operations and also preparatory to 
placing the films in the developing solution. 
Below, on the left, is a lead-lined cupboard 
for unopened film boxes, etc. In the mid- 
dle, beneath the working slide, are two sep- 
arate compartments. On the left is the 
magazine for the cassettes, divided into 
separate compartments of different sizes, 
arranged so that the cassettes may be in- 
serted from without, in front, and removed 
from the interior of the chamber during 
working operations. The film magazine is 
situated ’immediately to the right of the cas- 
sette magazine and is similarly divided into 
separate compartments for films of different 
sizes. The spare space at the back serves 
as a chute for surplus wrappings and other 
papers, which arc collected below in a 
special receptacle. 

The whole unit is designed for use 
with special hangers which constitute a con- 
siderable improvement on those in current 
use. Much time is saved, as the films are 
slid into the hangers by a single movement 
without the necessity of clipping the four 
corners. The films do not bulge in the solu- 
tions, are just as easily removed by a single 
movement, and the hangers are specially 
designed to facilitate drying around the 
edges of the films. 

The tanks are, in order from left to right, 
for (o) developing, (b) rinsing, (c) fixing, 
and (d) washing. All tanks (except the 
rinsing tank) are fitted with special guide- 
ways so as to provide the maximum accom- 
modation for the films without the risk of 
abrasion, thus greatly economizing the pho- 
tographic chemicals. Each tank is provided 
with a special pipe to which is fitted an ar- 
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ranijcmciit for inaiiUainintj (he solutions at Variations of the above have been made 
a fixed le\cl. I'ho dcvelopinjr tank is pro- according to the type or volume of work tc 
\ided witii a Iieating device and an auto- be carried out For instance, a design hai 
matic solution agitator, as well as, when de- been e\ olved for dental work, as well as t 
sired, a device for the automatic regulation poj (able model. In addition to these, an- 




i 



I Mcwing light behind and hanger magazine 

big 1 Interior o£ cabinet exposed ^ cassette magazine, film magazine, paper chute, and tanks 


left Below arc Icad-hiicd filni store, cassc c 

of temperatuie There is also means for its 
automatic filling and emptying The wash- 
ing tank is provided with inflow pipe at the 
bottom as well as outflow, to peimit of the 
use of running water In addition, an ar 
rangement is provided for heating the who e 
of the tank compartment Over the tops o 
the tanks is fitted a drip tray to allow tie 
Water to flow back into the u ashing tank 


other model comprising the advantages of 
the tanks has been constructed for use in 
an already established dark room One im- 
provement deals with dental films, intro- 
ducing the dental till as well as an entirely 
new type of dental hanger The former is 
a small box divided into fourteen compart- 
ments, seven for the upper teeth and seven 
for the lower The dental films themselves 
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are .marked with the letter “L.” The ver- 
tical and horizontal limbs lie parallel to one 
long and one short side of the film. When 
the exposure is made, care is taken to see 
that one short or long limb is applied to the 
edge of the teeth, thus indicating which is 
the edge of the tooth in the film. As each 
film is exposed, it is placed in proper serial 
order in the till. The dental hanger is built 
up in the same way as ordinary dental 
mounts, that is, of a series of spaces, seven 
in a row, four rows (one row for toj) set 
and one row for lower set of teeth, both re- 
peated for duplicates). Prior to develop- 
ment, each film is taken out of the till in its 
proper order, and mounted in its proper 
place in the hanger, with tlie free edge of the 
teeth downwards in the upper set and up- 
wards in the lower set. After the films arc 


developed and fixed they may be immediate- 
ly viewed before the view box. There is no 
necessity to wait until the films are dried. 
The time-absorbing process of sorting is 
likewise aboli.shed, as the films are already in 
proper order and may be at once placed in 
front of the view box for inspection. 

To sum up, the entire system of dark 
room procedure may i)e revolutionized by 
this new unit. As yet, no operator who has 
worked with one prefers to revert to the old 
dark room methods, and X-ray departments 
in Australia are being designed entirely 
without dark rooms. 

The units described have been designed 
and jmtented by Mr. John Bowker, of i^Iel- 
bourne, Australia, to whom the writer is 
indebted for the illustration. 


PRPSTOX M. HICKEY MEMORIAL LIBRARY 


Soon after the death of Dr. Preston M. 
Hickey a movement was started to establish 
some sort of a memorial to this leader in 
the field of roentgenology. After due delib- 
eration the idea of a “Preston hi. Hickev 
Memorial Library” was considered most 
feasible. 

As Dr. Hickey had in his last years de- 
veloped an organization for post-graduate 
training in roentgenology at the University 
Hospital, Ann Arbor, that department has 
been selected as the location for such a 
library. 

Mr. W. W. Bishop, Librarian of the Uni- 
versity, will accept and combine such a col- 
lection of books with the Medical Section of 
the general library, have them catalogued 
and listed and maintain an exchange in case 
of duplication. This can be done and still 
allow the library to be within the Depart- 
ment of Roentgenology' for use of the staff 


and students. Dr. Hickey had hoped to es- 
tablish such a reference library'. 

The men trained under Dr. Hickey and 
those of iiis colleagues who know of tlie 
plans have signified their willingness to do- 
nate one or more volumes to tliis project I 
am writing this letter in order that you may 
give it editorial comment if y'ou so desire. 

We feel that there are numerous friends 
of Dr. Hickey' who would like to join in this 
effort but it would be rather difficult to 
reach them except through the medium of 
radiological publications. We are sending a 
letter to the Editor of each journal and ask 
ing that if he mentions the attempt which is 
being made in behalf of this memorial that 
he request any one who cares to donate to 
communicate with Mr. W. W. Bishop, L’ 
brarian at the University of Michigan, Ann 
A rbor. 

[Signed] S. W. Doxaldsox, M.D- 
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J[. J. Hminxv, M.?) Editor 

Be.s'jamin' II. Or.nm'')!'!', M.I). . .■i.tfocinli' Editor 

Coitli'i:ls of ItADJOLOGV rn/'yriffhtcd hy tUr 
RadioInpica! Soricly of Xorlh Aiorriai. 

A XA CM ROX ] S'r I C A I ’ M O IM S M S ’ 

A bcj^iilinfj .'iiul iiitrij^uin;,^ title, hut <o i^ 
the subject matter of this e.^say. 

As a mcmijer of the infant Section. 
ka!eicloi:copic events have bewildered me in 
the same manner that others have been con- 
fused, annoyed, and somewhat paralyzed, 
because of the rapid changes affecting' the 
hunianitie.s, 

A well balanced life consists of a little bit 
of work, a little bit of play, and a little bit 
of sleep, and this philosophy is not the ex- 
clusive property of any given class or creed. 

Medical men, as a whole, arc self-sacrific- 
’ogand unappreciated; usually their families 
are penalized by society because the bread- 
winner does not win enough of the material 
things to let them live in reasonable comfort, 
oot to say luxury. 

A new order of things has taken place; 
conditions and times are changing. Two 
factors have produced a somewhat sudden 
transition, creating a whirlpool which has 
engulfed pretty much the whole world. One 
has been the World War, which for a while 
produced an economic disaster — I say dis- 
aster because, in the ordinary course of 
events, the terrific economic adjustments 
'"hich are now taking place would not have 
occurred during the period of a dozen gen- 

Address, Section on Radiology, American 

caical Association, Portland, Oregon, July 19, 1929. 


orations, yet they are now crowded into the 
short sjian of one or two generations. It is 
true that eventually great economies will be 
ci'fectod ; however, they have come so rapidly 
as to be actual cataclysms. 

The other factor in these changing times 
is the so-called mechanization, which has 
liberated man-])ower from the most irksome, 
fatiguing, and depleting forms of employ- 
meiU. .Mechanization in its finer sense in- 
diulcs the sciences; it explains rather tan- 
gibly what yesterday was considered meta- 
physical. 

The basic sciences have established them- 
selves firmly in routine medical work. The 
clinical thermometer and the stethoscope are 
accc]itcd as quite necessary appliances. These 
simple tools have been rapidly aligned with 
intricate microscopes, spectroscopes, chemi- 
cal apparatus, metabolimeters, electrocardio- 
graphs, and X-ray apparatus. In the final 
anal3’sis, the aforementioned instruments 
give certain more or less definite informa- 
tion which, if properly collated, has the 
greatest value. So a'^ou can readilj’^ see that 
individualization still obtains; however, 
egotism and eccentricities are passe. 

It seems incomprehensible that certain 
types of medical men deplore the use of re- 
fined diagnostic measures; however, it is 
more probable that they have in mind the 
abuse of these methods, and, to emphasize 
this, they unwittingly create the idea that 
inadequacy is the result of mechanization. 

This same type of mind bemoans the pass- 
ing of the family doctor. Well, has he 
really passed from existence or have we a 
new type of family doctor? The doctor of 
to-day is far better grounded in real values 
because of methods of precision. It is 
equally true that there is less sentimental at- 


385 




386 


RADIOLOGY 


tachment between doctor and patient ; henv- 
ever, the attachment to-day is founded not 
on the emotional instability of the patient, 
but on the sounder service rendered to him, 
for which he is both grateful and apprecia- 
tive. 

So we have to-day the anticipated change 
in medicine. It has drifted from an 
eleemosynary institution, with its attendant 
inadequacy, to a real industry, to a commer- 
cial enterprise. In the past, we have resented 
the term “commercialism,” but commercial- 
ism is a fair exchange of \-alues at a chrono- 
logical period of activity, which values arc 
ever-changing and require frequent adjust- 
ments. 

I am making no attempt to defend dis- 
honest practices or persons — they are not 
even in the picture. I am of the sincere 
opinion that wliile the Hippocratic oath has 
been the guiding principle of conduct of the 
medical profession, it is equally true that 
men or groups of men in other pursuits have 
similar ideals and motives. There is one 
great difference which is cjuite obvious, 
namely, a r illation of morals or conduct 
W'hich jeopardize' life is the basest of 
crimes, hence the type of individual taking 
up medicine mu't he of the highest order. 

Now, as to the cause or causes of the 
high cost of medical service. To roentgen- 
ologists it has become apparent that the day 
has passed when you can say to John, “Let 
me see your tongue.” then feel his pulse and 
say, “Well, you’ll live a hundred vears” — 
and then John ungraciously drops dead two 
hours later. ^Medicine cannot be practised 
that way, because of laws demanding certain 
standards of efficiency and because your 
competitor wall cvear you out, as he uses or 
has the assistance of collaborators who use 
expensive apparatus to obtain certain data. 

This naturally implies that a definite ex- 
penditure is necessary, and, in the case of 
those practising radiologc-, it is sitrprisingly 
and unavoidably high, varying from fifty- 


five to sixty-five cents of every dollar 
earned. 

Time will not permit a comprehensive 
analysis of this phase, as the ramifications 
are so wide; however, basically, it costs 
much to function in accordance with ac- 
cejffed standards. 

Reverting back to the Hippocratic oath, 
there is one flagrant violation — it is a sad 
one, too, because the oft-practised custom of 
sending patients to lay technicians for radio- 
logical services is indulged in by supposedly 
honest and efficient physicians. Of course, 
it is needless to say that this practice is sul)- 
versive to the best interests of the patient, 
besides being dishonest. 

Roentgenology has in many instances re- 
duced the intangible to the tangible, and, in 
the performance of this service, ponderous 
appliances arc used, accompanied by a 
whirring and a buzzing, representing the 
ultimate in mechanization. 

Efliciency is to-day a greater by-word 
than at any time in history and the medical 
profession is faced with serious problems, 
the solutions of which are attempted by la) 
people, who, properly inspired, make be- 
quests of a religious, social, or medical na- 
ture. This is a benignant expression of 
benefaction. These zealots may be mis- 
guided, but sincere. Unfortunately, it often 
happens that the proper medical co-operafion 
is not extended to guide such a benefaction, 
and it then acts as a boomerang, botli to the 
medical profession and the benefactor. 

One can readily see that medicine is be 
coming institutional, either as private!) en 
clowned, supported by taxation, or - 

owmed by the doctors themselves or jom^} 
bv doctors and lay persons. All such ms 
tutions have their sphere of activity an use^ 
fulness and should be recognized as peri 
nent social structures with varying mo 

the 

As prosperity becomes more - > 
tax-supported institution will become t,!"' . 
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iially extinct: pauperism, with its accom- 
panyinit mendicity and shame, will greatly 
disai)pcar. 

Of course, the time factor is an essential 
one, and. necessarily, a constant .an:ilysis of 
the changing times is imperative. 

Now. who can inahe this analysis — make 
it .'qiiarely .and properly, certainly? Medi- 
cine is the inti) of all activities and aiw.ays 
will be, bcc.ausc life .and all its activities 
pivot on health. This is a duly which could 
rc.adily be .absorbed by the Americ.an Medi- 
c.al Association, the [t.arcnt body. Many of 
us hardly realize what a gig.antic organiza- 
tion it is, or how extensive are the ramifica- 
tions and numbers of its functions and 
.activitic.s. Jt consists of .about 100,000 
inembcrs; it publishes nine scientific jour- 
nals. also a jonniai for public education in 
medical matters, namely, “Mygeia.” It 
maintains a chemical laboratory for original 
work and analysis of nostrums. The Coun- 
cil on Pharmacy and Chemistry investigates 
and reports on medicines used by jiliysicians. 
The Council on ^Medical Education and PIos- 
pitals conducts investigations and stand- 
ardises colleges and hospitals. The Bureau 
of Legal Medicine and Legislation docs just 
what its name implies. 7 \nother activity is 
the Bureau of Health and Public Instruc- 
t'on. The good of the people is uppermost. 
The Department of Publications issues an 
index of medical literature. 

There is nothing incompatible between 
sentiment and interest and it is only when 
one of these predominates that oppression 
begins. Since it is admitted that medicine 
IS an industry, as previousl)’’ mentioned, 
therefore, in accordance with the present 
trend, would it not be desirable for the sake 
of economic unity to establish another bu- 
reau, to be called the Economic Bureau, 
which would consist of three economists, 
three politico-economists, three sociologists. 


three psychologists, three successful com- 
mercial appraisers, three statisticians and 
any other S[)ccial group of highly trained 
and ex])crienced men who could command 
good compensation, and wlio could analyze 
what social, economic, and educational 
changes arc taking place and see wliere 
medicine fits in the scheme of things so that 
pro])er adjustments could be made in ac- 
cordance with the changing times? In this 
way a well organized adjustment could be 
made from time to time without the usual 
great attendant financial distress. 

Certainly medical men have brains and 
cap.'icity to formulate modes of conduct and 
business, applic.able to medicine, that would 
he cquit.ahlc to all- 

Of course, such an activity would entail 
considerable e.xpense, and, to provide for 
this contingency, the doctors, if properly en- 
liglitened, I am sure would cheerfully con- 
tribute towards its maintenance. 

It appears that there are too many so- 
cieties — societies that have some real or 
imaginary reason for their existence. There 
lias been a cleavage in medical activities ; the 
form.ation of special societies has caused, in 
some instances, a supercilious attitude. Re- 
gardless of the original stimulus, their aboli- 
tion should take place because of the redupli- 
cation of effort, the false expenditure of 
time and money with the minimum amount 
of return, and because the American Medi- 
cal Association, as now constituted, covers 
all the activities both scientific and educa- 
tional. Therefore it would be sane and 
sensible to initiate such a program. The 
savings thus effected would cheerfully be 
paid in the form of dues to the American 
Medical Association for essential activities. 

I hope that these remarks will not be con- 
strued as iconoclastic or vindictive, but as 
food for modified thought and action. 
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tachment between doctor and patient; how- 
ever, the attachment to-day is founded not 
on the emotional instal)ility of the patient, 
but on the sounder service rendered to him, 
for which he is both grateful and apprecia- 
tive. 

So we have to-day the. anticipated change 
in medicine. It has drifted from an 
eleemosynar)' institution, with its attendant 
inadequacy, to a real industry, to a commer- 
cial enterprise. In the past, we have resented 
the term “commercialism.” but commercial- 
ism is a fair exchange of values at a chrono- 
logical period of activity, which values arc 
ever-changing and require frequent adju.-^t- 
ments. 

I am making no attempt to defend dis- 
honest practices or persons — they arc not 
even in the [deture. I am of the sincere 
opinion that wltile the Hippocratic oath has 
been the guiding principle of conduct of the 
medical profession, it is equally true that 
men or groups of men in other pursuits have 
similar ideals and motives. There is one 
great difference which is quite obvious, 
namely, a ci'Iatir.n of morals or conduct 
Avhich jeopa.rd'.ze ■ life is the basest of 
crimes, hence the t)i)e of individual taking 
up medicine mu^t be <jf the highest order. 

Now, as to the cause or causes of the 
high cost of medical service. To roentgen- 
ologists it has become apparent that the day 
has passed when you can say to John, “Let 
me see your tongue,” then feel his pulse and 
say, Y ell, you’ll live a hundred vears” — 
and then John ungraciously drops dead two 
hours later. Medicine cannot be practised 
that way, because of laws demanding certain 
standards of efficiency and because your 
competitor wall wear you out, as he uses or 
has the assistance of collaborators who use 
expensive apparatus to obtain certain data. 

This naturally implies that a definite ex- 
penditure is necessary, and, in the case of 
those practising radiolog}-, it is surprisingly 
and unavoidably high, varying from fifty- 


five to sixty-five cents of every dollar 
earned. 

Time will not permit a comprehensive 
analysis of this phase, as the ramifications 
are so wide; however, basically, it costs 
much to function in accordance witli ac- 
cepted standards. 

l^evcrting back to the Hippocratic oath, 
there is one flagrant violation — it is a sad 
one, too, because the oft-practised custom of 
sending patients to lay technicians for radio- 
logical services is indulged in by supposedly 
honest and efficient physicians. Of course, 
it is needless to say that this practice is sul> 
versive to the best interests of the patient, 
besides being dishonest. 

Roentg-enology has in many instances re- 
duced the intangible to the tatigiblc. and, in 
the performance of this service, ponderous 
appliances are used, accompanied by a 
whirring and a buzzing, representing the 
ultimate in mechanization. 

Efficiency is to-day a greater by-word 
than at anv time in historv and the medical 
profession is faced with serious problems, 
the solutions of which are attempted by la} 
people, who, proper!}’ inspired, make be- 
quests of a religious, social, or medical na- 
ture. This is a benignant expression of 
benefaction. These zealots may be mis 
guided, but sincere. Unfortunately, it often 
ha])pens that the proper medical co-operaUon 
is not extended to guide such a benefaction, 
and it then acts as a boomerang, both to the 
medical profession and the benefactor. 

One can readily see that medicine is be 
coming institutional, either as privatel} en 
dowed, supported by taxation, or prbate 
owned by the doctors themselves or - 
by doctors and lay persons. Ail such ms 
tutions have their sphere of activit} an n ^ 
fulness and should be recognized as pej' 
nent social structures with varying mo i 

tions. x|je 

As prosperity becomes more di use, 
tax-supported institution will become & 
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“Finally, it scfins aj)i)r(il)riato l<i 
certain broad coiichtsions and {iiipliratious 
from the findinifs of the study: 

“I. The jnddic owns the hospitals gener- 
ally and will probably contimte to carry the 
major burden of the fixed charges. The ad- 
vantages of hospital facilities accrue in 
large degree to the entire public; hence the 
provision of hospital capitrd by the general 
public through taxation and voluntary con- 
tributions is an criuitahle procedure. 

“11. The public might well exercise bel- 
ter control over the jirovision of capital in- 
vestment. This may he accomplished 
through organized community approval of 
hosjiilal construction jirograms. as well as 
through improved apportionment of jiatienls 
and kinds of hosiiital service among exist- 
ing institutions. Such a policy would release 
funds for other community purposes. 

“HI. Capital investment in hospitals 
should he held to an ah.solutc or relative 
minimum consistent with effective medical 
practice. Such investment cannot he with- 
drawn for other jnirposes, nor is it desirable 
to restrict plant and ccpiipment in such man- 
ner as to reduce the quality or amount of 
medical care. Consequently only by using 
the hospital facilities to their maximum ca- 
pacity can the capital investment he most 
fully justified. 

“IV. Capital investment in hospitals 
would be more effectively utilized if inte- 
grated with the total medical activities pre- 
ventive, diagyiostic, and therapeutic of the 
community. 

“V. Fixed charges (interest and depre- 
ciation on invested capital) should be re 
garded as costs correlative with lay and pro 
fessional services and with consumable sup 
plies. They involve recurrent, though^ irreg- 
ular, expenditures which must be met if hos 
pital service is to he continued. 

“VI. Hospital financing should attempt 
‘equitable’ distribution of capital costs 
among beneficiaries (patients, medical pro 
fessions, general public). 


‘‘\’ll. The allocation of fixed charges 
against the various hospital functions — bed 
care, medical diagnosis and treatment, medi- 
c;d and nursing education, and medical and 
social research — would provide the basis for 
more effective financing of the various 
services. 

’‘\T11. Hospital fees should be estab- 
lished with more regard to the total costs of 
services rendered, including fixed charges, 
even though it is not intended to recover 
these costs in full from all patients. 

"IX. Knowledge of the total costs — Ijy 
hosi)ital authorities and by the public — is a 
])rercciuisitc to the assessment of these costs 
against different groups of contributors or 
patients, or the removal of any or all of the 
burden. Certain groups of patients might 
consider hospital hills more reasonable if 
the element of interest and depreciation were 
properly appreciated. 

“X. Fixed charges, even though borne 
by the general public, must be included in the 
records and reports of hospitals, if the costs 
and economies in one institution are to be 
comparable with those of another. It is un- 
fair to the hospitals to omit these expendi- 
tures from the comparisons, and it is unwise 
for a community to regard ‘operating costs’ 
as the total costs of hospital service.” 


third INTERNATIONAL 
CONGRESS OF RADIOLOGY 

Paris, July 26-31, 1931 

The following questions will be discussed 
at the Third International Congress of 
Radiology: 

(a) Radiological examination of the 
mucosa of the digestive tube; 

(h) Radiological examination of the 
urinary apparatus by excretion of opaque 
substances ; ^ 

(c) Pre- and post-operative treatment 
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of cancer of the breast by radiation (recur- 
rences and metastases excepted) : 

(d) Radiodierapy of inflammatory' dis- 
eases ; 

(c) Diadiermic electrotherapy of in- 
flammatory diseases. 

At a general meeting, all Sections being 
present, a thirty-minute lecture will l)e given 
on each of tliese subjects. All in attendance 
are invited to give tlie results of their ex- 
perience on tliese questions, both by special 
communication and during the general dis- 
cussion. 

TR.WELIXG IX FR.VXCE 

Those in attendance upon tlie Congress 
will benefit by a reduction of 50 per cent in 
die fare to and from die Congress over the 
French railways. 

After the Congress, several tours at re- 
duced rates will be or^nized to different 
regions of France, including visits to ther- 
mal and mineral watering places. 

From die offices of the Congress partic- 
ulars as to die above-mentioned reduced 
rates and railway fares, hotel rates in Paris, 
and die tours following the Congress will be 
sent to ?.ll members of die Congress who 
have paid dieir subscriptions. Upon appli- 
cation to die offices of die Congress, also, 
rooms in Paris during die Congress will be 
secured for members. 

The subscription price to be paid by mem- 
bers of die Congress is 300 French francs. 
For persons belonging to the members’ 
families who desire to participate in die 
events arranged for them, die subscription 
price is 50 Frencli francs. 

Summaries of communications designed 
to be read before the Congress must 'ne in 
die bands of die officers in Paris before 
April 1. 1931. These summaries are not to 
exceed 400 words. Tliey must be typewrit- 
ten. and may be in die English, French, or 
Gennan language. 


The names of the five American delegates 
may be found in R.\diologv, Xovember. 
1930. page 599. Any of them will be glad 
to fumish information upon request. 

Subscriptions are to be sent to die offices 
of the Third Inteniational Congress of 
Radiology. 122 rue la Boetie, Paris (8), 
France. 


FIFTEENTH ANNUAL CLINICAL 

SESSION OF THE AMERICAN 
COLLEGE OF PHYSICIANS 

The Fifteenth Annual Clinical Session of 
the American College of Physicians will 
convene in Baltimore. Maryland. March 
23-27. and in M'ashington. D. C., March 28. 
1931. The organization holds tliis Session 
in Baltimore through the cordial invitation 
of die Johns Hopkins University School of 
Medicine, the University of Maryland 
School of Medicine, the iMedical and Qiinir- 
gical Faculty of die State of Maryland, die 
Baltimore City ^Medical Society, and die 
further co-operative interest manifested by 
die various Baltimore hospitals and civic so- 
cieties. Held in important medical centers, 
diese Clinical Sessions constitute, perhaps, 
the most important post-graduate week in 
intemal medicine each year. Those who at- 
tend the meeting will find ample interest in 
the Avay of clinical, laboratory, research, and 
historical work to repay diem well for the 
time spent in making the journey. Dr. Syd- 
nev R. Miller, of Baltimore. President of the 
American College of Physicians, has pre- 
pared die program for the General Scientific 
Sessions, while Dr. ilaurice C. Pincoffs. 
General Qiainnan. also of Baltimore, has 
arranged die program of clinics, demonstra- 
tions. entertainment, etc. 

As an added feature of the Clinical Ses- 
sion this vear. an additional day, March 28. 
will be spent in Washington. D. C. where a 
special program of clinics and inspection 
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tours has hcen avranucd untU-r tho auspici“- 
of the Malical nepartments of the I*. S. 
Army, U. S. Xavv. I'. S. riil>lic Health 
ScrA'icc, and (.icor^^olown I'nivoiMty. Dr. 
William (ierry Morjjan is actinvt: as ( hair- 
man of the \Vashiiii;lon (‘oininitlee, atid is 
beiii" assisted hy Admiral (.'harles 1'.. Ki}:^''. 
Surgeon-General of the Navy, (ieneral Mer- 
ritte W. Ireland. Surgeon-General of the 
Army; General Hugh S. Cnniining. Sur- 
geon-General of the I*. S. I'rddie Ilealth 
Service; Dr. William A. While. Director of 
the Government Hospital f«)r the In-ane; 
Dr. John ,\. Foote. Dean of the Medical De- 
partment of Georgetinvn University; Dr. 
-\les llrdlicka. Director of the Dej)ariment 
of Zoology of the National Museum; Dr 
Roy .Adams, Chief of the Medical Service at 
Mt. .Alto Veteran.s’ Hospital; Dr. W. H. 
Hough. President of tlte Medical Society of 
the District of Cohnnhia; Dr. C. P>. Conk- 
lin, Secretary of the Medical .Society of the 
District of Columbia; Dr. George W. Mc- 
Coy, Director of the U. S. Hygienic Labora- 
tory, and Colonel Charles R. Reynolds. 
Commandant of the U. S. .Army Field Hos- 
pital School of Carlisle Ijarrack.'^. 

Ihc entire program of the Clinical Ses- 
sion is characterized by new subjects, new 
authors, and wide geographic reiirescntation. 
It is significant that the committees have at- 
tempted carefully to avoid repetition of sub- 
jects and authors, as has so often been the 
case in previous years, not only on the pro- 
gram of the American College of Physi- 
cians, but on the program of a great many 
medical organizations. On the general sci- 
entific programs there will be forty-five or 
fifty selected formal papers. Symposia on 
blood diseases, oxygen therapy, diseases of 
the liver, recent advances in endocrinolog}'^ 
with particular reference to the newer work 
on suprarenal extracts, myocarditis, and sev- 
eral other subjects have been arranged. At 
Baltimore’s many modern and excellent!) 
operated hospitals, clinics, ward-walks,^ lab 
Oratory demonstrations and the like wil JC 


held. Johns Hopkins Hosjiitul ano^ 

School, under Dr. Alan M. Clie.sneyy^^'^'tl 
and a .specially appointed committee, 

])iacc at the disposal of the College all 
facilities and offer a program of great ‘ 
tcresl. Additional ho.spitals, .^tich as ' 
Uition Memorial Hospital, St. Agnes Hos, 
tal, at which Dr. Joseph C. Bloodgood doc 
so much of his work, the Municipal Hospi 
l;d-, and several of the more private institu- 
tions, such as the Howard A. Kelly Hospi- 
l;i!. noted particular!)’’ for its radium activi- 
ties, ;uul the Shcpi)ard and Enoch Pratt 
Hospital, which is one of the most modern 
dealing with ps\-chiatric problems, and many 
others will ])rovidc programs of clinics. 

Hotel headquarters will be at the Lord 
Raltimorc Ilotel, while general headquar- 
ters. at which the registration of members, 
commercial e.xhibits, and all general sessions 
will be held, will be the Alcazar, Cathedral 
and Madison streets, Baltimore. Transpor- 
tation on the Certificate Plan of reduced 
fares will be available to all ph)'^sicians and 
dependent members of their families from 
all parts of the United States and Canada. 
A special program of entertainment has been 
arranged for visiting ladies. The Convo- 
cation for the induction of new members as 
Masters or Fellows, will be held on Wednes- 
day evening, March 25, and the Annual 
Banquet will be held on Thursday evening, 
March 26. The business meeting, at which 
reports of administration and elections for 
the new year will take place, will be held 
during the forenoon of Thursda)^ March 
26. 

Mr. E. R. Loveland, 133-135 S. 36th 
Street, Philadelphia, is the Executive Secre- 
tary of the College, and it is to him that re- 
quests for further information or programs 
should be addressed. 

POST-GRADUATE COURSE 

The Eighth Annual Post-graduate Course 
offered by the Otorhinolaryngological De- 
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of cancer of the breast by radiation (recur- 
rences and metastases excepted) ; 

(dj Radiotherap)' of inflammatory dis- 
eases ; 

(p) Diathermic electrotherapy of in- 
flammator}" diseases. 

At a general meeting, all Sections being 
present, a thirty-minute lecture will be given 
on each of these subjects. All in attendance 
are invited to give the results of their ex- 
perience on these cprestions, both by special 
communication and during the general dis- 
cussion. 

TRAVELING IN FRANCE 

Those in attendance upon the Congress 
will benefit by a reduction of 50 per cent in 
the fare to and from the Congress over the 
French railways. 

After the Congress, several tours at re- 
duced rates will be organized to different 
regions of France, including visits to ther- 
mal and mineral watering places. 

From the offices of the Congress partic- 
ulars as to the above-mentioned reduced 
rates and railway fares, hotel rates in Paris, 
and the tours following the Congress will be 
sent to all members of the Congress who 
have paid their subscriptions. Upon appli- 
cation to the offices of the Congress, also, 
rooms in Paris during the Congress will be 
secured for members. 

The subscription price to be paid by mem- 
bers of the Congress is 300 French francs. 
For persons belonging to the members’ 
families who desire to participate in the 
events arranged for them, the subscription 
price is 50 French francs. 

Summaries of communications designed 
to be read before the Congress must be in 
the hands of the officers in Paris before 
April 1, 1931. These summaries are not to 
exceed 400 words. They must be typewrit- 
ten, and may be in the English, French, or 
German language. 


The names of the five American delegates 
may be found in Radiologv, November, 
1930, page 599. Any of them will be glad 
to furnish information upon request. 

Subscriptions are to be sent to tlie offices 
of the Third International Congress of 
Radiology, 122 rue la Boetie, Paris (8), 
France. 


FIFTEENTFI ANNUAL CLINICAL 

SESSION OF THE AMERICAN 
COLLEGE OF PHYSICIANS 

The Fifteenth Annual Clinical Session of 
the American College of Physicians will 
convene in Baltimore, Matyland, March 
23-27, and in Washington, D. C., iMarch 28, 
1931. The organization holds this Session 
in Baltimore through the cordial invitation 
of the Johns Hopkins University School of 
Medicine, the University of Maryland 
School of Medicine, the Medical and Chirur- 
gical Faculty of the State of Maryland, the 
Baltimore City Medical Society, and the 
further co-operative interest manifested by 
the A'arious Baltimore hospitals and civic so- 
cieties. Held in important medical centers, 
these Clinical Sessions constitute, perhaps, 
the most important post-graduate week in 
internal medicine each year. Those ivho at- 
tend the meeting will find ample interest in 
the way of clinical, laboratory, research, and 
historical work to repay them well for the 
time spent in making the journe}". Dr. Syd- 
ney R. Miller, of Baltimore, President of the 
American College of Physicians, has pre- 
pared the program for the General Scientific 
Sessions, while Dr. Maurice C. Pincoffs, 
General Chairman, also of Baltimore, has 
arranged the program of clinics, demonstra- 
tions, entertainment, etc. 

As an added feature of the Clinical Ses- 
sion this year, an additional da)^ March 28, 
will be spent in Washington, D. C., Avhere a 
special program of clinics and inspection 
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wa-- in chart'c nf l?asi- !ln-.pital Xit, 1 aiul 
later No. -11. On lii-- di'-rharj'e from llu- 
Army Dr. DeUk-n lu-canu- a''MK‘iaU-d with 
Dr. II. M. hnhnden. will) wlnnn lie re- 
mained f(M' three year.-., leavinj^ Dr. Ini- 
Imden to e'-taljli^h an ofi'ioe in M<nUeIair. 
N. J. In 192.^ Dr. Ik-lden was a]>]Kiinted 
Director of ihe Kadioloj^ical Depaitment 
of Xew Vi>rl{ iiospitai. wlncii position lie 
held at the lime of his death. 

Dr. Iklden was a nienihcr of the Aniei- 
ican Roenlsen Ray Society, tlie Radioloixical 
Society of Xorlii .\nierica. tile .\nierican 
Medical Association. Xew York State and 
County medical i-ocieties, tlie Xew York 
Kocnljxen Society, and the Clinical Roent- 
gen Society of Xew Jersey. He was one 
of the early memhers of the Xew York 
Roentgen Society and was always among 
it.s active worker.s, being deeply interested 
m its advancement, and serving the SocieU 
in all its ofllces — as Secretary, 'rreasurcr. 
\ ice-president, and Pre.sident. 

\Miilc not a prolific writer. Dr. Delden 
had contributed considerable to the litera- 
ture, some of his work being outstanding. 
Among hi.s contrihution.s were: “Some 
X-ray Finding.s in Lobar Pneumonia” ; 
‘Roentgenological Consideration of the 
3^Iedia.stinum” ; “Bone Diseases” ; “Second- 
ary Evidence of Gall-bladder Disease”; 
The Fifth Lumbar Vertebra Roentgen- 
ologically Considered” ; “Intcrthoracic 
Tumors and Their Treatment,” and 
Further Study of 0.steitis Deformans and 
its Therapeutic Treatment.” 

Despite his comparative youth Dr. Belden 
ranked high in his specialty and gave 
promise of a brilliant and useful future. 
His untimely death leaves a vacancy not eas- 
ily filled and must lie regarded as a dis- 
tinct loss to the profession. As a diagnos- 
tician he was particularly keen, man)'^ of his 
interpretations being worthy of men much 
older in the field of roentgenology. His 
aid and advice were often sought and al- 



ways cheerfully given. Whatever he did 
Ava's done wholeheartedly, and whether he 
worked or played, it evas always wdth keen 
interest and enthusiasm He played hard, 
but this meant that he worked the harder 
to compensate for his pleasure. 

To be able to call Dr. Belden a friend 
was a privilege. To know him was to love 
him, but to be his friend was an honor. In 
the true sense of the Avord, Dr. Belden had 
feAV “friends,” but for these no service was 
too hard, no sacrifice too great. Those Avho 
kneAV him Avell Avill ahvays cherish his 
memory, for 

“Not silent are the halloAA'ed dead, 

A richer elocpience survives. 

We have from those Avho’A^e gone ahead 
The inspiration of their lives.” 


\ / 
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RESOLUTIONS 

s^ew York Roentgen Society was 
to learn of the imtimely demise of 
I'ler W. Belclen, one of its most active 
.. Jbrs, who has served it loyally as a 
'Jer and in the capacity of Secretar}% 
• ]urer, and President; who has made 
I important contributions to the science 
fientgenolog}'. and from whom it felt 
tied to expect a great deal more in the 
perance of tlie specialty ; who upheld the 
standards of his vocation as set forth 
hs grandfather and father, both of 
m were honorable members of the 
ical profession. 

he Societv feels his loss very keenlv and 


efore 

Resolves, to spread upon its minutes these 
timents of its love and respect for the 
parted member, and further 
/ Resolves, to express to his widow, his 
/Children, his aunt, and his many devoted 
friends its most heartfelt sympathy, and 
further 

Resolves, that in token thereof a copy of 
these Resolutions be forwarded to the 
American Journal of Roentgenology and 
Radium Therapy, and to R.\diology; 
another to his widow and children, and 
another to his aunt. 

H. M. Imbodex, M.D. 

L. Jaches, M.D. 

J. Remer, ]\I.D. 


CLAUDE E. QUINN 

Dr. Quinn, whose death occurred on 
Tanuar}"^ 2, 1931, had been a member of the 
Society since 1921, and leaves many friends 
both among radiologists and Indiana physi- 
cians. He was born in Cutler, Indiana, 
and spent his lifetime in his native State. 
He was a graduate of the State University 
and began the practice of medicine in the 
town of Burlington. During the World 


War he served as Fir.st Lieutenant in the 
Medical Corps. For the past ten years he 
had practised in Terre Haute. Dr. Quinn 
was a member of all his State and local 
medical societies. 


BOOK REVIEW 


Proceedings of the Ninth Italian 
Congress of jVIedical Radiologists, 
Torino, Italy, I\Iay 20-22, 1930. 
Published by Societa Italiana di Radi- 
ologia Medica, (Press) Immacolata 
Concezione, Alodena, Itah', 1930. 
Pages 352. 


Section I of this work is devoted to a con- 
sideration of the roentgenograpbic anatomy 
of the skull and a discussion of the roent- 
genographic signs associated with tumors of 
the base of the skull. 

The roentgenograpbic anatomy of the 
skull is considered by Prof. Umberto 
Nuvoli. who has correlated in an e.xcellent 
manner the anatomic and roentgenograpbic 
features of the skull. The various accepted 
roentgenograpbic positions are discussed and 
the anatomic structures revealed by each are 
described and illustrated by many roentgen- 
ograms and drawings. 

Dr. Arrigo Montanari has written a very 
comprehensive review of the important lit- 
erature relating to the roentgenograpbic 
signs of tumor at the base of the skull, and 
his paper represents one of the few mono- 
graphs in which one may find a summary of 
all the significant roentgenologic data. The 
various parts of this section are arranged as 
follows: (1) general radiologic signs of in- 
tracranial tumors; (2) general roentgeno- 
graphic technic; (3) the anterior cerebral 
fossa; ("I) the middle fossa — (a) endosel- 
lar tumors, (b) extrasellar tumors (supra- 
sellar. parasellar, subsellar, presellar, and 
retrosellar), and (5) the posterior cerebral 
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fo«n. The ciuirc suiijeel is execlkiuly il- 
lu 5 tra(al ami rcprosenls a tijslinrl c<in«ril)U- 
tion tf the roenti:c!ii>lot:ic lileranire |>erl:iiti- 
intf to the skvill. 

It is t(' he rctriclted that n hihlittf^raiihy 
of the literature reviewed is not presented 
for the Iicncfit of iliove interested. It is nn- 
fortunate also tltal this disen'-sion is avaik 
able only to those familiar with the Italian 
lansiia^e. for it Ci)ntains mneh of interest 
to all rocnttjenoloi^dsts. 

Section 11. hy Hr. <1. Ih'.miami. concerns 
radiotherapy in diseases of the hhtofl. The 
author considers the eft cels of roenljtcn r;ivs 
on (1) leukemias (myeloid and lymphatic). 
(2) \ afincy.'s disease. (3) aplastic myelosis, 
(d) pernicions anemia. (S) maliitnant itran- 
uloinatosis. (6) (‘latichcr's disease. (7) 
Mikulicz’s disease, (is) ehloroma, (9j my- 
doma. (10) lymphos arcoma and lymjtho- 
sarcomatosis, (II) systemic infections of 
hie lymphatic j,dands. (12) jirimary splen- 
oincffaly (llanli's. (lamma’s disease, splcn- 
omegalic homorrha,i;ic icterus), and (13) 
hemorrhagic diatheses. 

kniplm.sis is laid upon the statement that 
treatment should he individualized and not 
schematicized and that the jiatient should 


always l)e under ri^^orous clinical control, 
kocntip-notherapy is the method of choice 
for chronic leuk'emias, ^n-amiloina mali^^nuin. 
lymphos;ircoina. and polycythemia. It is of 
no v.'ilne in actite leukemias and in ehloroma. 
in the other .!p-ou|)s expert treatment mav 
pixe worthwhile re.sults in selected cases.- 

'I'his paper is well xvorth reading' in the 
original, as it jjrcsents succinctly hut in a 
manner not suitahle for ahstracting a con- 
'■ervalive ]>oint of view derived from kW.h 
an ex.'iluation of the literature and the 
author'- own personal experience. 

It seems "'Ir.'ingc that the radiotherapy of 
perniciou- anemia should he included in this 
rc\ie\\ in the face of the well known value 
of medical treatment with liver, etc. A 
slight improvement iit this paper would be 
the ituln-ion of the complete references in- 
stead r.f merely the names of the authors 
cited. 

The reports hy L. Siciliano (pages 315- 
3-13) on scmie comments on the problem of 
radiotherapy of diseases of the blood, and 
I)V .'\. I'errata (pages 345-352) on blood 
diseases and roentgen rays, snpplement by 
detailed discussions certain points brought 
out in llignami’s paper. 
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Polarization Measurements on the Hu- 
man Skin; A Contribution to Basedow’s 
Disease and its Radiotherapeutic Estima- 
tion. H. Regelsberger. Fortsebr. a. d. Geb. 
d. Rontgenstr., June, 1930, XLI, 950. 

Physiologists are acquainted with a skin re- 
action which is closely related to skin metab- 
olism; the variable electrical charge of func- 
tioning cells is recognized by a change in the 
measurable bio-electric currents. A. D. Wal- 
ler, an English physiologist, first pointed 
out the relations between the intensity of 
metabolism and electric energy, showing that 
with proper methods of irritation of the 
skin or any other living tissues, “blaze- 
currents” may be obtained and registered as 
an expression of latent or mobilized metabolic 
energ)^ Two different kinds of electrical phe- 
nomena may be registered from the skin ; (1) 
directly conductible, permanent, or lest-cui- 
rents;* (2) so-called polarization currents, 
which are obtained following charging of the 
skin from a direct current potential. The lat- 
ter are more easily tested and recorded and 
were used in these experiments. These cur- 
rents are influenced by any change of the per- 
meability of cell membranes for tire exchange 
of ions. Mechanical, thermic, electric influ- 
ences, and ultra-violet irradiation produce such 


permeability changes. Registering such cur- 
rents on a large number of patients continually 
over many days, one obtains curves which 
show fluctuations comparable to temperature 
curves, with physiologic elevations and reces- 
sions. These are considered to be related to 
vegetative transformations during assimilation 
of food. A permanently low curve is found in 
all diseases accompanied by vagotonia, espe- 
cially, for instance, bronchial asthma and the 
post-encephalitic periods. An elevated level 
of these curves is observed accompanying all 
cases of sympatliicotonia, especially in true 
Basedow’s disease and Reynaud’s disease. It 
is of interest that in the latter the elevation is 
found only when testing for these currents on 
the affected extremities, not on the unaffected, 
while in the former, any portion of the skin 
participates. In hyperthyroidism (Basedow) 
the curves may welt be used as indicators for 
the radiotherapeutic results, and, as a whole 
are more reliable than basal metabolism read- 
ings, and constitute valuable additions thereto. 

A brief general discussion of these biologic 
skin phenomena is added, and attention drawn 
to many rather puzzling problems in connec- 
tion with this work. Characteristic curves are 
reproduced. 

Hans A. Jarre, M.D. 
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GYNECOLOGY AND OBSTETRICS 

The Development of Gynecological 
Roentgen Therapy during the Past Ten 
Years in the Second University Clinic for 
Women at Budapest. Felix Gal. Strahlen- 
therapie, 1930, XXXVII, 623. 

Cases of uterine bleeding during the cli- 
macteric are most suitable for roentgen treat- 
ment; the percentage of cures reaches almost 
100. Before roentgen sterilization, dilatation 
and curettage are done in each case. Uterine 
fibroids are either operated on or treated b}' 
roentgen rays. During 1929, ninety-two 
women had the fibroid removed and fifty-one 
were irradiated. All cases in the climacteric 
age or women suffering from heart, kidney, 
or lung disease, or following a long period of 
bleeding, and fat individuals go to the roent- 
genologist. 

In women under 40 or cases in which there 
is a suspicion of a submucous degenerated, or 
large fibroid, ovarian tumor, tumor of the ad- 
nexa, or in which the diagnosis is obscure, sur- 
gery is given the preference. Cancer of the 
uterus is operated on only if the case is not 
advanced and only if there are no other com- 
plications. 

The remaining patients are treated by ra- 
dium and X-rays in combination. In a number 
of cases of sarcoma of the female genital 
organs, five-year cures were obtained. The 
treatment of the remaining gynecological con- 
ditions amenable to roentgen irradiation does 
not deviate from that customary in the major- 
ity of clinics, 

Ernst A. Pohle, M.D., Ph.D. 


The Pelvis and Maternal Mortality. Flor- 
ence Stoney. British Jour. Radiol., Septem- 
ber, 1930, III, 426. 

The author’s article is well illustrated with 
photographs and roentgenograms of three 
types of female pelves; (1) from the Bush- 
men tribe of South African women, whose 
pelvic inlets were all found to be round (these 
individuals all wear scanty clothing and have, 
therefore, an abundance of ultra-violet radia- 
tion) ; (2) the oval type of pelvis of modem 


British women (who, during growth, receive 
a limited amount of ultra-violet), and (3) the 
flattened pelves of the rickety and tri-radiate 
beaked pelves of the more pronounced osteo- 
malacia type (in which the women, during 
growth or later in life, have little or no ultra- 
violet radiation). 

The writer then emphasizes the necessity 
for abundant Vitamin D for all females dur- 
ing both growth and adult life, as a means of 
reducing maternal mortality. 

J. E. Habbe, M.D. 


Peculiar Alterations of Ossifying Nuclei 
of a Syphilitic Fetus. Luigi De Vecchi. La 
Radiologia Medica, May, 1930, XVII, 575. 

This is a radiologic and histologic stud}^ of 
the metatarsus of a syphilitic fetus. The au- 
thor advances a hypothesis which could ex- 
plain certain anomalies of the skeleton found 
later in the area in which development is com- 
pleted. 

L. Marinelli. 


Diagnosis and Therapy of a Case of 
Hydrops Tubas Profluens by Salpingog- 
raphy. O. Polano. Strahlentherapie, 1930, 
XXXVII, 619. 

In a woman, 38 years , of age, the fifth 
pregnancy had to be interrupted because of 
extreme hyperemesis. Since she was also suf- 
fering from severe depression, particularly 
during menstruation, the uterus was removed 
and the tubes transplanted into the vaginal 
wound. After a year she returned, complain- 
ing of vaginal discharge, severe pain in the 
back and lower abdomen, accompanied by 
fever. Examination revealed a tumor about 
the size of an apple in the right posterior 
fornix. Assuming that this was an abscess, 
a needle was introduced and an opaque exu- 
date could be obtained. For the days next 
following, a dark, thick discharge from the 
vagina was noticed. Examination revealed a 
small fistula in the abdominal end of the 
vagina. The presence of a fistula between 
ureter and vagina could be excluded. A cav- 
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ity intci which the fistula led was filled with 
5 c.c. of an iodin iireparation. Tlic roentgen 
examination permitted the diagnosis of a hy- 
drops of the right tube following vaginal 
hysterectomy. The right adnexa were re- 
moved, also the aiipendix. and the patient re- 
covered. 

The author concludes that even after re- 
moval of the uterus, salpingography can be 
used for differential diagnosis. 

Ekx.st a. Pom.K, M.D., Ph.D. 


Roentgenological Manifestations of Syph- 
ilis in Infancy and Early Childhood. John 
E. Heatley. Jour. Oklahoma St. Med. 
Assn., September, 1930, XXIII, 300. 

Congenital syphilis is more likely to show 
bone changes than acquired syphilis and 
usually several bones are involved. The most 
common sign during infancy is epiphysitis, 
which is present in fi'om 70 to 90 per cent of 
the cases of congenital syphilis in the first 
three months of life. Later in life, congenital 
syphilis shows the same bone changes as ac- 
quired forms, the most common manifesta- 
tion being a periostitis. Syphilis is essential- 
ly a bone-producing disease, though there may 
be areas of destruction as well. 

W. W. Watkins, M.D. 


The Scientific and Experimental Founda- 
tions of Temporary Roentgen Amenorrhea. 
Hermann Wintz. Strahlentherapie, 1930, 
XXXVII, 407. 

The author discusses in detail the present 
status of our knowledge concerning tempo- 
rary sterilization. The article does not lend 
itself well to abstraction, but it is recommend- 
ed for study in the original. In conclusion, 
it is stated that the technic of temporary steri- 
lization has been developed to the same de- 
gree of accuracy as any other medical technic. 
It has been proven that no injury to the pa- 
tient results from the performance of tempo- 
rary roentgen sterilization. There are no 
changes in metabolism, in the skin, in the 
psyche, in the glands of internal secretion. 


in the condition of the genitalia, or in the 
sexual life. The method is, therefore, a valu- 
able addition to our therapeutic procedures. 
Eunst a. Poiile, M.D., Ph.D. 


Means for an Exact Dosage in Carrying 
Out Temporary Roentgen Amenorrhea. 
Th. C. Neeff. Strahlentherapie, 1930, 
XXXVII, 567. 

The author discusses the problem of dosage 
in the X-ray treatment of women for the pur- 
pose of temporary sterilization. It is essen- 
tial that the correct dose be applied, deter- 
mined accurately within a small percentage. 
This requires the use of a reliable measuring 
instrument which integrates the dose; the 
chamber must be placed in the vagina; one 
large front and one large back field must be 
used, and the two tubes should run simulta- 
neously. This arrangement prevents errors in 
dosage due to postural changes of the patient. 

Ernst A. Pohle, M.D., Ph.D. 


Amniography (Preliminary Report). 
Thomas O. Menees, J. Duane Miller, and 
Leland E. Holly. Am. Jour. Roentgenol, 
and Rad. Ther., October, 1930, XXIV, 363. 

“Amniography” is proposed as a name for 
the artificial increase in density of the amniot- 
ic fluid to give contrast to fetal soft parts and 
placenta. This contrast is obtained by the in- 
jection of a 1 to 1 solution of U.S.P. stron- 
tium iodide through the anterior abdominal 
wall, with a small lumbar puncture needle. 
The actual concentration is about 0.75 gm. per 
cubic centimeter. In 21 cases injected there 
have been no injurious or toxic effects to the 
mother or fetus in normal pregnancies. The 
rate of absorption of strontium iodide was rap- 
id, the fetal contours being lost at about 
twenty-four hours. The authors conclude that 
amniography may be of value in the diagnosis 
of placenta praevia, and in determining the ex- 
act relation of the placenta to the cervical ca- 
nal. In a small percentage of cases the sex of 
the fetus could be definitely stated. 

J. E. Habbe, M.D. 
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Uterine Fibroids : Analysis of One Thou- 
sand Consecutive Cases. Joseph Cohen. 
Southern Med. Jour., October, 1930, XXIII, 
875. 

This is an analysis of one thousand consecu- 
tive cases of fibroids treated at the Charity 
Hospital of New Orleans, dating from July 1, 
1929. Of these, 103 patients were white and 
897 were colored. Only 13 of these were treat- 
ed with radium, the results not being stated ; 
695 patients were operated upon, with a mor- 
tality of 4.6 per cent. One case had a fibro- 
myosarcoma, and two cases had cervical 
cancers. 

(Abstractor’s note: This article is thus 
briefly mentioned to show that the radiation 
treatment of fibroids has not 3 'et gained the 
recognition which many radiologists think it 
should have.) 

W. W. Watkins, M.D. 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Rupture of the Aorta. C. J. Tidmarsh. 
Canadian Med. Assn. Jour,, September, 
1930, XXIII, 416. 

This is an interesting case report in which 
the patient lived for twelve days following a 
rupture of the descending aorta, 3 cm. in 
length, and died two days after the onset of 
right-sided hemiplegia, the result of throm- 
botic infarct in the brain. 

L. J. Carter, M.D. 


Four Cases of Aneurysm. H. E. MacDer- 
mot. Canadian Med. Assn. Jour., August, 
1930, XXIII, 248. 

Detailed reports of the diagnosis and ter- 
mination of four cases of aneurysm are 
given. Each case illustrates two cardinal 
characteristics of aneurysm, namelj^ the 
great difficulty attached to its diagnosis and 
prognosis, and its sudden catastrophic end- 
ing. The location of the aneurysm and the 
cause of death varied. In three of the cases 
the Wassertnann reaction was characteris- 
tically positive, while in the other case it 


tvas doubtful. The difficulties of diagnosis 
in each case were marked. 

L. J. Carter, M.D. 


The Uncoiled Aorta : Part II. — ^The 
Pathologic Aorta. David S. Dann. Am. 
Jour. Roentgenol, and Rad. Then, August, 
1930, XXIV, 154. 

Four types of heart and aortic disease are 
discussed, vie., arteriosclerotic, sj^philitic, 
In^jiertensive, and rheumatic. The character 
of the uncoiled aorta in these conditions is 
described and illustrated. In the arterio- 
sclerotic type of aorta, the author shows 
tcleoroentgenograms which present a distinct 
elongation and tortuositj'. There is a 
marked convexit\' at the base of the supra- 
cardiac shadow to the right, just above the 
right auricle. A similar convexity is noted 
in the descending aorta to the left of the 
supracardiac shadow. In the s^-philitic aorta 
a tremendous elongation and tortuosity is 
shown, with an enlarged heart, horizontal in 
position. It is in the .s\'philitic aorta that 
one can demonstrate the greatest dilatation 
and uncoiling, measured b_v the author by 
taking the transverse and vertical measure- 
ments of the entire arch in the left anterior 
oblique projection. In hypertensive heart 
disease, the author notes a superiority of the 
left antero-oblique position over the frontal 
view, which clcarK' demonstrates alterations 
in the aortic tube. While one expects to 
find the aorta definitely uncoiled in high 
blood pressure, the author has encountered 
several cases of high blood pressure, asso- 
ciated with a parenchymatous nephritis, in 
which no aortic abnormalitv" could be dem- 
onstrated. In rheumatic heart disease, the 
absence of pathologic uncoiling of the aorta 
is quite conspicuous. 

The author concludes that the aorta may 
be pathologically uncoiled as a result of 
senile sclerosis, hypertensive heart disease, 
and syphilis, but the roentgen appearance of 
the aorta, per se, cannot be used for differ- 
ential diagnosis. The cardiac configuration 
may be of some aid. The determination of 
a pathologic uncoiled aorta is but the posi- 
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tivc clenionslralion of a volumetric cliangc. 
The roentgen observations should always be 
correlated with those clinically determined. 

T. E. I-Iaiiiii:, M.D. 


The Roentgenologic Diagnosis of Coarcta- 
tion of the Aorta (Adult Type). Walter W. 
Fray. Am. Jour. Roentgenol, and Rad. 
Ther., October, 1930, XXIV, 349. 

The author believes that he has ample jus- 
tification for slating that “the roentgenologist 
has an excellent opportunity to make this di- 
agnosis, entirely unaided by clinical or lab- 
oratory data.” 

The roentgen findings in coarctation of the 
aorta (adult type) arc sufficient!}- definite and 
characteristic to establish the diagnosis b}' this 
means alone. The simple roentgen technic 
consists of roenlgenoscopic examination, a 
postero-anterior film and a left postero-ante- 
rior oblique film. The direct roentgen signs 
of coarctation relate to the defect in the aortic 
arch in the postero-anterior and left anterior 
oblique views. The indirect signs, left ven- 
tricular hypertrophy and dilatation of the 
ascending aorta, relate to the obstruction of 
the blood flow through the aorta and the rib 
erosion to the collateral circulation which re- 
sults from such obstruction. The direct sign 
of the defect in the arch and the indirect sign 
of rib erosion are of the greatest diagnostic 
importance. Two cases are reported which 
illustrate the roentgenologic features necessary 
for establishing the diagnosis. 

J. E. Habbe, M.D. 


Comparison of the Methods Used for Es- 
timating the Size of the Heart. Sinclair 
Luton. Southern Med. Jour., August, 1930, 
XXIII, 681. 

In diagnosing chronic heart disease the 
most impoi'tant single determination is the 
size of the heart. This can be done in three 
ways, namely, by locating the apex beat, per- 
cussion, and the X-ray. The X-ray is em- 
ployed extensively to depict the heart by 
means of the fluoroscope, orthodiascope, ordi- 
nary and two-meter films, the latter giving 
almost a true picture of the heart’s size, if 


the technic is proper. There are several possi- 
bilities of error in the X-ray technic, so that 
in clinical work an allowance of from 1 to 2’ 
cm. should be made. Physical methods should 
always be used whether or not X-rays are 
employed, and there are certain cases in 
which physical methods alone can determine 
the size of the heart. This group includes 
the patients with small left-sided pleural 
effusions. By perfecting one’s self in per- 
cussion technic, the heart can be outlined 
very accurately. 

W. W. Watkins, M.D. 


The Excitatory Process Observed in the 
Exposed Human Heart. Paul S. Barker, A. 
Garrard Macleod, and John Alexander. Am. 
Heart Jour., August, 1930, V, 720. 

The authors have made classical physiologi- 
cal observations concerning the transmission 
of impulses within the conducting system of a 
living human heart in a young man upon 
whom a pericardiostomy was performed for 
suppurative pericarditis complicating a strep- 
tococcus pneumonia. 

Various points on the surface of both ven- 
tricles were electrically stimulated with an in- 
genious electrode introduced through the sur- 
gical opening. Simultaneous electrocardio- 
grams recorded the resulting spread of im- 
pulse. Existing theories as to the point of 
origin of extra-systoles in right or left ven- 
tricle, and of the anatomical site of lesions in- 
volving a single branch of the His-bundle 
based upon electrocardiographic evidence, are 
completely reversed in the conclusions drawn 
from these well planned and carefully execut- 
ed experiments. 

Fred Jenner Hodges, M.D. 


The Roentgenologic Appearance of a 
Thrombosis of the Left Auricular Appen- 
dage. Julian Arendt. Rontgenpraxis, Sept. 
15, 1930, II, 838. 

The roentgenologic demonstration of 
thrombi in the heart is very rare ; only a few 
such cases have been described. A case is re- 
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ported b}’ the author of a patient in whom the 
left auricular appendage was filled by throm- 
botic masses. The roentgenologic examination 
demonstrated a peculiar change in the outline 
of the left heart ; especially in that the region 
of the left auricle was very prominent and ap- 
peared denser than the rest of the heart. Dila- 
tation of the left auricle was diagnosed roent- 
genologically, but an autopsy proved the de- 
formity to be caused by a large thrombus in 
the left auricular appendage. 

H. W. Hefkk, M.D. 


HODGKIN’S DISEASE (THERAPY) 

A Case of Lymphogranulomatosis Clini- 
cally Cured for Four Years. Menna ten 
Doomkaat-K o o 1 m a n. Strahlehtherapie, 
1930, XXXVIII, 147. 

The histor}' of a boy, eleven years of age, 
who was treated for Hodgkin’s disease, begin- 
ning in 1924, is related in detail. At that 
time, the occipital, cervical, and inguinal 
glands were involved, as well as the mediasti- 
num. Between January, 1924, and May, 1925, 
four series of X-ray deep therapy treatments 
were applied, combined with prolonged stays 
in the mountains. Since 1926, the patient has 
been clinically cured, has physically developed 
well, and is capable of working as a clerk at 
the present time. 

Ernst A. Pohle, M.D., Ph.D. 


Results of Treatment by Autogenous 
Gland Filtrate in Hodgkin’s Disease. Ed- 
ward M. Hanrahan, Jr. Ann. Surg., July, 
1930, XCII, 23. 

A brief review of the etiologic theories 
concerning the nature of Hodgkin's disease is 
presented. The author is concerned especially 
with the immunological method of Wallhauser 
and Whitehead. The procedure consists of 
the use of autogenous, bacteria-free extracts 
made from the specific lesions of the disease. 
This extract was given subcutaneous!}' in 
small, usually increasing doses, and at fre- 
quent intervals. Up to May 21, 1929, Wall- 
hauser reported eleven treated cases, in which 


five improved, five died (from all causes), 
and in one treatment was discontinued. 

The author treated nine cases of Hodgkin’s 
disease. In certain instances, radium and 
roentgen-ray therapy were used at various 
times during the course of the disease. He 
reports that five of the nine cases treated by 
him have died of the disease. Three of these 
five had transitor}’ remissions. Two have re- 
turned to irradiation treatment, although one 
seems slightly improved under, the filtrate 
treatment. Two were apparently unaffected 
by treatment after ten- and si.x-week periods, 
respectively. 

F. P., Maxdevjlle, M.D. 


MASTOID (DIAGNOSIS) 

Procedure for Obtaining Symmetric Im- 
ages of the Mastoids — Oblique, Antero-pos- 
terior, Sagittal Incidence. Carlo Crespel- 
lani. La Radiologia Medica, May, 1930, 
XVII, 558. 

This is a description of a simple method of 
radiological analysis of both mastoids pro- 
jected on films 13X 18 cm., with two views. 
The accessories employed are very simple and 
easy to make. They consist of : (1 ) A cap of 
ordinary fabric marked for the e.xact determi- 
nation of the medium sagittal axis of the 
skull; (2) a goniometric glass with lines at 
52 degrees for the orientation of this axis, 
with respect to the plane of the film; (3) a 
centering bridge which prevents lateral dis- 
placement of the point of rotation of the 
head. The technic is essentially the combina- 
tion of the Worms-Bretton and Arcelin-Garl- 
lard methods, and is very simple to follow. 

L. Mari NELLI. 


MEASUREMENT OF RADIATION 

The Penetrating Radiation in the Atmos- 
phere. M. H. Schulze. Strahlentherapie, 

1930, XXXVI, 270. 

The penetrating rays found in the atmos- 
phere, their nature, properties, and rneasure 
ment, are discussed in this article, which con 
eludes with a brief chapter regarding their i- 
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ological cfl'octs. The pajjcr is well illustrated 
by photographs and diagrams and should he 
studied in the original, since it oilers valuable 
information on a very interesting subject. 

Eknst a. Pohi.k, M.D., Ph.D. 


Measuring of the Polarization and Radia- 
tion Stimuli. (Second Communication.) 
Ways and Aspects of a Bio-electric Radia- 
tion Dosimetry. H. Regelsberger. Strah- 
lentherapie, 1930, XXXVII, 177. 

The author determined the polarization of 
the skin in irradiated and non-irradiated areas. 
He found a definite difference in the readings 
if comparing unexposed, lightly exposed, and 
heavily exposed fields. (The apparatus has 
been described in Fortschrittc a. d. Gcb. d. 
Rbntgcnstr., June, 1930, XLI, 950.) It is 
assumed that the cell permeability is one of 
the most important factors in the observed 
phenomenon. The possibility of using polar- 
ization measurements of the skin in radiation 
dosimetr}' is discussed. 

Ernst A. Pohle, M.D., Ph.D. 


OFFSPRING, EFFECT ON 

The Animal Experimental Foundations 
of the Problem of Late Injuries Due to 
Roentgen Rays. Ludwig Niimberger. 
Strahlentherapie, 1930, XXXVII, 432. 

The entire recent literature dealing with in- 
vestigations of the effect of roentgen rays or 
radium on the offspring is critically reviewed 
in this article. The author, who has done con- 
siderable research of his own in this field, 
concludes that, up to date, no positive proof 
has been offered as to a late injury to the off- 
spring following irradiation of the parents. 
The expei'iments of Muller on Drosophila, can 
not be interpreted in that sense either. From 
experiments of other investigators, it appears 
that the effect of irradiating the generative or- 
gans of Drosophila does not influence the off- 
spring any more than about fourteen days fol- 
lowing the exposure. 

Ernst A. Pohle, M.D., Ph.D. 


The Development of Children Following 
Temporary Roentgen or Radium Steriliza- 
tion of the Mother. H. Naujoks. Strahlen- 
therapie, 1930, XXXVII, 572. 

The history of six children is related, who 
were born of mothers after the latter had un- 
dergone temporary sterilization by roentgen 
rays. Although a few abnormalities were ob- 
served in these children, no definite proof of 
radiation injury could be established. Since 
temporary roentgen sterilization is being car- 
ried out only in rare cases, the author urges 
all clinicians to publish the records of children 
born of such patients. 

Ernst A. Pohle, M.D., Ph.D. 


Injuries to the Gonads Not Caused by 
X-rays but Due to Extraneous Factors. H. 
Stieve. Strahlentherapie, 1930, XXXVII, 
491. 

It is pointed out in this paper that there are 
man)' indirect factors which may injure the 
germ cells, for instance, excessive use of alco- 
hol, caffein, or toxins during infections. Nu- 
tritional factors, particularly too much fat in 
the food, have long been known among farm- 
ers to be detrimental to fertility. The climate 
can also play an important role in this con- 
nection. In cases in which not all germ cells 
have been destroyed, the newly formed cells 
are healthy and furnish healthy offspring. 
The only danger which lies in the injury of 
the germ cells via a systemic disturbance, is a 
complete sterilization. This chance is greater 
in the female than in the male. According to 
the present status of our knowledge, there is 
no danger of injury to offspring from germ 
cells coming from previously injured germ 
glands. Since the anatomical picture of in- 
juries in germinative tissue, due to extraneous 
causes, is identical with that following roent- 
gen irradiation, it is left to the reader to draw 
his own deductions. 

Ernst A. Pohle, M.D., Ph.D. 

PAGET’S DISEASE (DIAGNOSIS) 

Contribution to the Question of Atypical 
Bone Changes in Osteitis Chronica Defor- 
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mans Paget. G. Bastian. Rontgenpraxis, 
June 15, 1930, II, 569. 

The typical case of Paget’s disease shows 
a characteristic roentgen picture; there are, 
however, instances in which a definite diag- 
nosis is difficult or impossible. Recently there 
has been an attempt to separate osteod 3 's- 
trophia fibrosa into several groups: morbus 
Paget, Recklinghausen, leontiasis ossea, hyper- 
ostosis diffusa. Osteitis deformans Paget and 
osteitis fibrosa Recklinghausen must to-da^' be 
considered as separate diseases. The roent- 
genologic differential diagnosis is gone into, 
and an atypical case of Paget’s disease is de- 
scribed. 

H. W. Hefke, M.D. 


Discussion of Some Cases of Osteitis 
Deformans (Paget’s Disease). Ettore Conte. 
La Radiologia Medica, August, 1930, XVII, 
940. 

The author has followed, for several j-ears, 
some cases of Paget’s disease. He was able 
to observe alterations of the base of the skull, 
and the effect of irradiated ergosterol in a 
patient having a fracture. Some peculiarities 
were also noted during the development of 
the disease in syphilitic patients, and a clear 
picture is given of the errors in which the 
radiologist may concur when dealing with 
fractures of the bones affected by Paget’s dis- 
ease. 

L. Marinelei. 


PROTECTION 

Thicknesses of Lead Protection in the Ger- 
man Ordinances Regarding Protection 
against Radiant Energy. J. H. van der 
Tuuk and W. Hondius Boldingh. Fortschr. 
a. d. Geb. d. Rbntgenstr., June, 1930, XLI, 
965. 

Concerning the Question of Protective 
Lead Thicknesses in the International Rec- 
ommendations and the German Ordinances 


Regarding Protection against Radiant En- 
ergy. R. Glocker. Fortschr. a. d. Geb. d. 
Rontgenstr., June, 1930, XLI, 967. 

TJiese two technical papers present some 
discrepancies in the international and German 
rules for protection against radiant energjE 
Glocker evidently arrives at reasonable, com- 
promising conclusions, and gives a corrected 
curve from which the lead thicknesses neces- 
saiy for protection with variable potentials 
may easily be read. This curve, however, 
should be used only in connection with the 
complete recommendations and not under any 
arbitrary conditions. 

H. A. Jarre, M.D. 


RADIUM 

Biological Investigations Concerning the 
Effect of Graded Doses of Radium on the 
Skin. A. Reisner. Strahleritherapie, 1930, 
XXXVIII, 19. 

The skin changes following exposure to ra- 
dium were studied in a number of patients. 
It appeared that the application of doses con- 
sidered as toleration doses in the literature 
produced severe reactions, sometimes a radio- 
dermatitis of the third degree. Tests proved 
that the over-dosage amounted to about 40 
per cent. The doses were reduced according- 
ly and another series of skin exposures car- 
ried out showing that the reaction now corre- 
sponded to that of the erythema dose used in 
roentgen therapy. For the radium applica- 
tors used in the tests (14 platinum needles of 
0.2 mm. wall thickness containing 3.3 mg. 
each, placed in a 1.2 mm. brass screen of 2 
cm. length, total of 46.2 mg.), the skin toler- 
ance dose amounted to 60 mg.-hrs. if placed 
directly on the skin and to about 310 to 330 
mg.-hrs. if applied in one centimeter's distance 
from the skin. 

The radium erythema was compared with 
the roentgen erythema. The principal differ- 
ences were: the radium erythema was darker 
red and present over two months and longer; 
the maximum of the reaction appeared latei, 
the pigmentation was more pronounced, and 
the depth effect greater. A comparison of the 
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cfi'ect of incntRcn rays and radium rays can 
lead lo rclial)le results only if based on identi- 
cal skin reaction. 

Ernst A. Poiiu-., M.D., Ph.D. 


EfBcacy of Radium Therapy in Advanced 
Cases of Cutaneous Carcinomata. Felice 
Perussia. La Radiologia Medica, April, 
1930, XVII, 397. 

The author reports five cases of cut.Tiicous 
carcinoma which were already unsuccessful!}' 
treated by surgery and radiation therapy. Fa- 
vorable results obtained after a rational radi- 
um treatment convince him that the theory 
of radioresistance of tumor is not to be fully 
relied upon, and that an adequate radium 
technic yields surprising results even in cases 
of recurrent and advanced carcinoma of the 
skin. 

L. Martnellt. 


Bacterial Flora in Uterine Carcinomata 
Treated with Radium. A. M. Bonanno. La 
Radiologia Medica, July, 1930, XVII, 809. 

A study of the bacteria present in 20 cases 
of uterine carcinoma reveals a heterogeneous 
flora, in which the staphylococcus and the 
saccharomyccs hoinims are predominant. Ra- 
dium therapy seems to reduce the number and 
the virulence of the micro-organisms. The 
author shows that some germs disappear after 
treatment, while the hemolytic and proteolytic 
effects of others are augmented. It is believed 
that infected tumors react less favorably to 
radiation, and that local vaccinal treatment 
aimed to improve the bacterial flora should be 
resorted to in advanced cases of uterine cai- 
cinoma. 

L. Marinelli. 


Biological Effects of Radium Irradiation. 
R. G. Canti. Acta Radiologica, 1929, Vol. 
X, Fasc. 4, No. 56, p. 320. 

In presenting a short review of the earlier 
observations on the histolog}' of tumors which 
were irradiated rvith gamma rays of radium. 


the author calls attention to the difficulties in 
the accurate interpretation of these observa- 
tions, whicb were made in most cases on 
the patient. To overcome these difficulties, 
Strangeways and his co-workers, especially 
the author, studied the effect of radiation upon 
tissue cultures. The influence of time and of 
the intensit}' of the applied radiation upon the 
cell division rate was carefully observed. It 
was found that a certain threshold dose must 
be applied before any biological effect of the 
radiation can he observed. The selective ac- 
tion of gamma rays of radium upon cancer 
cells can be very well illustrated by the ob- 
servation of cuttings from the famous “Canti 
film,” a moving picture demonstrating the in- 
fluence of radiation upon normal cells and 
Jensen’s rat sarcoma cells. The selective ac- 
tion of beta rays on various, bacteria is also 
demonstrated. The “stimulation effect” is dis- 
cussed and an experiment made on tissue cul- 
tures is described, in which an increase in the 
cell division might erroneously be considered 
the result of stimulation. 

Otto Glasser, Ph.D. 


Experimental Investigation of the Action 
of Radium on Certain Micro-organisms. 
Giuseppe Galli and Arrigo Foa. Rivista di 
Radiologia e Fisica Medica, August, 1930, 
II, 412. 


The authors investigated the effect of 
radon on three common bacteria, namely, 
staphylococcus, streptococcus communis, and 
bacterium coli. The radon was in glass cap- 
illaries varying from 1 to 20 millicuries. Beta 
and gamma radiation from them both in 
liquid and solid cultures of these bacteria had 
little effect, and only when very high doses 
were used was there a slight retardation of 
growth. When the capillaries were broken in 
the culture and so liberated alpha, beta, and 
gamma radmtmn, they had a marked imme- 
diate bactericidal effect, and a less immediate 
effect on cultures more than twenty-four 
hours old. This effect is most marked in 
liquid cultures and transplants, and is direct- 
ly proportional to the dose used and inversely 
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proportional to the volume of the culture and 
the number of bacteria. With solid media, the 
alpha rays have a limited bactericidal effect. 
The authors suspect that solid media are an 
almost insurmountable barrier to the diffusion 
of radon. 

E. T. Leddy, M.D. 


Radium Application Limited to the 
Fundus Uteri. Georg Kabdth. Strahlen- 
riierapie, 1930, XXXVII, 354. 

. Uterine bleeding can often be relieved by 
intra^uterine radium application limited to the 
fundus, which causes atrophy of the mucous 
membrane. The author attempted to choose 
the dose so that the bleeding would be regu- 
lated without causing sterilization. If from 
1.000 to 1,500 mg.-hrs. were applied to a nor- 
mal sized uterus, amenorrhea resulted. The 
same holds true of a slightly enlarged uterus 
in women near the climacteric. In cases with 
considerably enlarged uterus, this dose pro- 
duced. however, the desired effect. It is de- 
duced, therefore, tliat in women with a normal 
sized uterus at the ages between twenty- and 
thirt}'. not more than from 400 to 800 mg.-hrs. 
should be given. This dose will affect the 
intra-uterine membrane but will not cause 
sterilization. 

The technic of the procedure is described 
and accompanied by a sketch of the applicators 
used. 

Ekxst a. Pohle, jNI.D.. Ph.D. 


Radium in the Treatment of Menorrhagia 
and Irregular Uterine Hemorrhage. Mal- 
colm Donaldson. British Med. Jour., Nov. 
15, 1930, No. 3645, p. 813. 

Only after exploration is it justifiable to say 
that the condition is due to an endocrine dis- 
turbance. such as is found at the time of the 
menopause. Having decided that the patient 
is suffering from an endocrine disturbance 
which is not benefited by drugs, the question 
of treatment will depend, first, on the age of 
the patient. If she is over 40, then there 
is no doubt but that the right treatment 


is to create an artificial menopause by means 
of radiotherapy. The objection, of course, is 
the onset of menopausal S}*mptoms, nameh', 
flushing, sweating, headaches, etc. 

There are two radiological methods by 
which the artificial menopause may be brought 
about: (a) radium, (b) X-rays. 

The technic for using radium in the case 
of a patient who is over 40 is ven* simple. 
The patient is given an anesthetic, and after 
a careful bimanual examination the uterus is 
dilated and carefully curetted. If nothing ab- 
normal is discovered, then a tube containing 
50 mg. of radium element, the length of which 
is not more than 2 inches, is placed inside the 
cavity of the uterus. The walls of this tube 
must be the equivalent of at least 0.5 mm. of 
platinum, and in addition it is better to screen 
the metal filter with 2 mm. of rubber so as to 
cut off secondarj' rays. The length of time 
this tube should be left in position is still a mat- 
ter of controversy. Tlie majorit}' of g}Tie- 
cologists consider twenty-four hours sufficient, 
but in a large uterus, with the ovaries near the 
pelvic wall, this sometimes fails to produce a 
permanent amenorrhea. 

In X-ray treatment, a filter of 5 mm. of 
aluminum is used. 140 to 150 kilovolts (inter- 
rupted current), and a moderately full ery- 
thema dose is given to the skin. Two anterior 
ports of entry are used, and the applicator, ap- 
plied with compression, is sloped, so that both 
ovaries get some of the rays. One or two 
posterior fields are employed, according to the 
stoutness of the patient — general!}* one. One 
of tliese fields is radiated on each of three or 
four successive days. This series of fields 
must be repeated on two further occasions, 
and it is most important that the beginning of 
the second series should be four weeks after 
the first, and the beginning of tlie third series 
four weeks after the second. This dose is 
slightly reduced for these subsequent treat- 
ments to compensate for the decreased toler- 
ance of the skin. The method results in very 
little discomfort to most patients, and they can 
usually continue their ordinary avocations 
even during the treatment. 

Another method, which is used for patients 
who live far away, is to sterilize In one treat- 
ment. This is a far more severe procedure 
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for most patients. A filter of 0.3 mm. of cop- 
per or zinc is used, 180 kilovolts continuous 
current, and two, three, or four fields at a .30 
cm. distance. Less tlian an erythema dose is 
needed. 

C)ne advantaj^c over radium is that X-rays 
can he satisfactorily used with quite larjj-c 
filiroids. 

It has been clearly shown from results that: 
( 1 ) the younger patients will stand a much 
larger dose without producing amenorrhea, 
and (2) this method of treatment must seri- 
ously he considered in certain cases, even if 
the patient is under 40, before resorting to 
hysterectomy. 

The disadvantage is tlie fact that, owing to 
the position of tiie ovary being unknown, it is 
impossible to be certain of getting a dose that 
will be efficient and yet not produce permanent 
amenorrhea. The risk in young women of a 
permanent amenorrhea and severe menopausal 
symptoms perhaps makes subtotal hysterec- 
tomy preferable in the majority of cases. 

Wat-lace D. Mackenzie, M.D. 


RICKETS (DIAGNOSIS) 

The Roentgen Diagnosis of Rickets. 
Ralph S. Bromer. Am. Jour. Roentgenol, 
and Rad. Ther., May, 1930, XXIII, 469. 

The limitations in the X-ray diagnosis of 
mild, early, or even more advanced cases of 
rickets must be recognized, since a certain 
number of cases will show a Harrison’s 
groove, mild rosary, and lateral mobility of 
the knee joints, with entirely negative X-ray 
findings. 

Two types, the passive and active, each 
of which show three stages, according to 
the degree of healing, are described by the 
author. The passive type shows no cupping 
of the diaphyseal ends at any stage, but 
does show early in the diaphyses of long bones : 
(1) diminution of lime content, (2) disap- 
pearance of zone of temporary calcification, 
with fine thin shadows running from the dis- 
appearing zone of temporary calcification 
into the resting cartilage of the epiphysis, 
while the epiphyses show increased width 


and density of the proliferating and resting 
cartilage, moth-eaten outlines of the epi- 
physeal centers, the limiting border at times 
being absent with the entire nucleus appear- 
ing as only a faint haze. The early stage, 
active type, shows the changes seen in the 
passive type, but, in addition, the cupping 
at the diaphyseal ends is also present. 

Tlie second stage, passive tj-pe, shows: I'e- 
appearance of the zone of temporary calcifi- 
cation, which at first is faint but which later 
becomes wider and denser. Between this 
and the site of the old zone of temporary 
calcification is a layer of homogeneous bone 
of lesser calcium content representing the 
osteoid layer. The return to normal of the 
epiphyses is represented by, at first, a zone 
of temporary c.alcification encircling an os- 
teoid layer of bone. Gradually the moth- 
eaten, hazy appearance of the epiphyseal 
centers is replaced by bone of normal struc- 
ture. 

In the second stage, active type, the os- 
teoid layer appears as in the passive form, 
and, in addition, coarse striations appear in 
the spongiosa on the shaft-side of the os- 
teoid layer, and at times small cystic areas 
are also noted. The epiphyseal centers, in 
addition to showing the changes of the pas- 
sive type, seem to broaden to meet the 
widened diaphyseal ends. 

In the third stage, both types show a 
dense, eburnated appearance of the cortex 
of the long bones, the zones of temporary 
calcification also being thick, broad and 
dense. Transverse striations across the 
diaphyseal ends are often found, although 
these are, of course, not pathognomonic of 
healed rickets, but merely represent any dis- 
ease which at some time has arrested bone 
growth. 

The writer has seen fragmentation of the 
lower inner border of the diaphysis of the 
femur and of its lower epiphA-^sis, and of the 
upper epiphyseal center and upper and 
lower borders of the tibial diaplwsis, with 
sufficient frequency in this series to suggest 
that it is an end-result of the rachitic pro- 
cess. 

J. E. Habbe, M.D. 
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Osteomalacia and Fetal Rickets. J. Pres- 
ton Maxwell. British Jour. Radiol., August, 
1930, III, No. 32, p. 375. 

The author believes true osteomalacia to be 
a manifestation of rickets in adults whose 
bones have reached a stage of maturity, the 
disease then being due to deficiency of AOtamin 
D, with actual calcium starvation. Clinically, 
the patient is apt to complain of pain in the 
back and thighs, and, if advanced, may show 
marked deformity of the bones of the chest 
or pelvis, or of the long bones, there often be- 
ing bending and crumpling of the weight-bear- 
ing bones, with a tendency toward pathologic 
fracture. In the well marked case, the general- 
ized transparency of all of the bones, which 
also show a trabeculated appearance, together 
with certain rather characteristic deformities, 
make for a reasonably certain diagnosis, al- 
though h 3 'perparathyroidism and pseudo-osteo- 
malacia malignum ma\' give the same general 
picture. 

In the severer cases of osteomalacia in child- 
bearing women, the X-ray may demonstrate 
well marked rickets already present in the new- 
born. 

Illustrations of cases of this nature before 
and subsequent to appropriate anti-rachitic 
therapy, are included with the article. 

J. E. Haebe, ]^I.D. 


ROENTGENOTHERAPY 

Spinal Roentgen-ray Therapy in Derma- 
titis Herpetiformis. Harry R. Foerster. 
Wisconsin Med. Jour., October, 1930, 
XXIX, 571. 

Roentgen-ra}' therapy of the spine for cu- 
taneous diseases probabh* had its inception in 
the treatment of herpes zoster, and later of 
lichen planus. The first investigators radi- 
ated the sensory neiA^e roots of the cord, giv- 
ing rise to the term “radicular therapy.” The 
technic of Driver is the one advocated for the 
condition described. Two fields are exposed; 
one interscapular, at the level of the second 
dorsal vertebra, and the other dorso-lumbar, 
at the level of the second lumbar vertebra. 
The rays are perpendicular to the spinous pro- 
cesses, 112 K.V., 5 ma., 25 cm. distance, 3 mm. 


A1 filter, and 754 min. time. This ’is five- 
■eighths of an erythema dose, repeated if nec- 
essart' in six weeks. Two cases arc reported 
in which the results were good. 

W. W. W'^ATKIXS, M.D. 


On the Biologic Effect of Roentgen Rays. 
Fourth Communication: The Increase of 
the Roentgen-ray Effect by Secondary Ra- 
diation. Ph. Ellinger and E. Gruhn. Strah- 
lentherapie, 1930, XXXVIII, 58. 

The effect of substances producing secon- 
darv radiation was studied on photographic 
emulsion and cultures of bacterium prodigio- 
sum. Elements of the atomic numbers from 
13 to 92 were used. The effect of the sec- 
ondary radiation on the photographic plate in- 
creased with decreasing wave length of the 
primar\' radiation, and with increasing atomic 
number of the radiating substance. The rela- 
tion is not linear but there are peaks in the 
curve. By using aluminum oil as a filter, it 
becomes probable that the secondary rays 
arc identical with the fluorescent rays of the 
various series. In order to injure cultures of 
bacterium prodigiosum by primary roentgen 
rays, they must be given in doses exceeding 
500 r. Between 1.000 and 3,000 r the bacte- 
ria arc killed. A small percentage survives 
doses even over 5,000 r. If elements of high 
atomic number are used for the production Oi 
secondary' radiation, doses of 300 r of tlie pn- 
mar}- radiation suffice for a complete steriliza- 
tion of the culture. Primari' radiation is most 
effective if produced at about 100 K.\. The 
injurious effect of the secondar}' radiation in- 
creases with increasing wave length of the 
primary radiation, assuming equal doses ot 
primaiA' rays. The bactericidal effect of pn- 
marv rai’s is somewhat dependent upon the 
intensity ; lower intensities have a greater ef- 
fect. assuming equal doses. This factor does 
not enter if secondaiy radiation is being use 
The bactericidal effect of secondari- radiation 
increases with increasing atomic number of t e 
radiating element; there are characteristic 
maxima and minima depending upon the u 3 .^ e 
length of the primary radiation. The bacten 
cidal ra\-s have a very low penetration. An air 
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layer of from 4 to 5 mni. aljsorbs them com- 
pletely. The penetration of the secondary bac- 
tericidal rays increases with decreasing wave 
length of the primary rays. The bactericidal 
effect is still present even if the radiating cle- 
ment is used in a dilution as low as 1 per cent. 

The author concludes that the bactericidal 
effect of roentgen rays is mostly due to pho- 
to-electrons of first and second order. 

Eun’.st a. Pohlk, M.D., Ph.D. 


The Treatment of Boils and Carbuncles 
by Roentgen Rays. Eugene T. Leddy and 
S. Archibald Morton, Minnesota Med., Au- 
gust, 1930, XIII, 554. 

Although the roentgen rays have been used 
successfully for more than twenty years in the 
treatment of boils and carbuncles, the value 
of the method is not appreciated b}' most phy- 
sicians. The histories of 100 cases have been 
reviewed, comprising 74 cases of boils and 26 
cases of carbuncles. For maximal value the 
X-ray treatment must be given early, and is 
considered successful if the lesion disappears 
in two days or less, and unsuccessful if the 
process is not materially shortened, even 
though pain may be relieved. Of the 74 cases 
of boils, there were only four failures, and of 
the 26 cases of carbuncles, there were six fail- 
ures. For boils the technic was as follows. 
135 K.V., 4 mm. aluminum filter, 16-inch dis- 
tance, 5 ma., 10 minutes. For carbuncles the 
same factors were used for from 15 to 18 
minutes. Care must be taken that the field 
is wide enough to include all the diseased 
area. If treated when induration alone is 
present, there should be 80 per cent of cures, 
without suppuration and without scarring. 

W. W. Watkins, M.D. 


A Comparison of the Biological Effect of 
Roentgen Rays and Gamma Rays of Radi- 
um. R. Braun. Strahlentherapie, 1930, 
XXXVIII, 11. 

A comparison of the skin toleration dose of 
gamma rays of radium expressed in r-units, as 
measured by a number of investigatois, shows 
a considerable discrepancy in the results. 


.Since the ionization method offers serious dif- 
ficulties, the author used a biologic test in an 
attempt to solve the problem. The radium 
preparations had a length of 15 mm., were fil- 
tered through 1 mm. platinum, and were ap- 
plied at 1 cm. distance from the center to the 
biologic object. The effect of graded doses of 
filtered roentgen rays (2,375 r to 6,500 r, half 
value layer in copper 1.76 mm.) on the eggs of 
Ascaris was compared witli graded doses of 
radium. Based on the identical amount of in- 
jury to the Ascaris eggs, it appeared that 1 
mg.-hr. at 1 cm. distance corresponded to 
4.06 r. Tests carried out on that basis with 
human skin showed that 185 mg.-hr. at 1 cm. 
distance produced a definite erythema corre- 
sponding to that produced by 750 r of filtered 
roentgen rays. This value is much lower than 
the majority of previous investigators have of- 
fered. The variance is partly explained hy 
the influence of the time factor. Much higher 
total doses are tolerated by the skin, without 
excessive reaction if given by the fractional 
method over a long period. 

Ernst A. Pohle, M.D., Ph.D. 


The Blood Sugar Regulation under the 
Influence of Roentgen Rays. A. Held. 
Strahlentherapie, 1930, XXXVIII, 27. 

The fluctuations of the blood sugar following 
exposure to roentgen rays were studied in rats 
and dogs. The author concludes that one 
must differentiate between the systemic effect 
of the blood sugar regulation and the direct ef- 
fect of the sugar transformation in the irra- 
diated area itself. The general effect of the 
irradiation manifesting itself in a hyperglyce- 
mia is due to cell decay products found in the 
blood following the exposure. This was 
pi'oved b}'^ re-injection of irradiated blood, 
which also produced h 3 ^pergl 3 'cemia. The 
principal factors are apparently an increased 
hydrogen ion concentration, the transminerali- 
zation, and the splitting of proteins. The di- 
rect effect of the irradiation on the blood sug- 
ar was studied b}" determining the sugar in the 
blood of an exposed and an unexposed poste- 
rior extremity. In the irradiated tissue there 
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was a relative hypoglycemia. It is shown that 
the muscle cell itself may take an active part 
in the sugar- regulation. 

Ernst A. Poiilk, M.D., Ph.D. 


Irradiation of the Sympathetic Ganglia: 
A Valuable Therapeutic Procedure. K. H. 
Beall and S. Jagoda. Texas St. Jour. Med., 
August, 1930, XXVI, 279. 

The authors have demonstrated that they 
can cause a more or less permanent increase in 
the blood supply to an extremity by radiating 
the proper sympathetic ganglia. This report 
is limited to its use in cases in which the arms 
and legs were affected, though the authors are 
working to effect an increase in the blood sup- 
ply to the heart, kidney, and other viscera. 
Seven cases of thrombo-angiitis obliterans 
(Buerger’s disease) have been treated, in six 
of which the symptoms were completely re- 
lieved. Two cases of Raynaud’s disease were 
treated, with complete relief in two. Three 
cases of painful claudication from arterio- 
sclerosis were relieved. Some encouraging 
work has been done in arthritis. The technic 
was as follows: Weekly treatments at 200 
K.V., 4 ma., 25-inch distance, 34 mm. copper 
and 1 mm. aluminum for from 10 to 15 min- 
utes. 

W. W. Watkins, M.D. 


Experience with the Combination Isamin 
Blue Radiation Treatment. H. Cramer. 
Strahlentherapie, 1930, XXXVIII, 123. 

The author combined isamin blue injections 
with radiation therapy in far advanced cases 
of malignant tumors. The technic of Roosen- 
Bemhardt was used : 0.4 gram isamin blue 
was dissolved in 50 c.c. of a 0.5 per cent ster- 
ile glucose solution ; this must not be heated 
above 80 degrees or kept longer than 48 hours ; 
2 c.c. of glycerin are taken up in a syringe, 
then 10 c.c. of the isamin blue solution, and 
then a few drops of physiological sodium 
chloride solution. This is well mixed ; three- 
fourths c.c. of a physiological sodium chloride 
solution is injected first, followed by a slow 
injection of the mixture. A series usually 
consists of from ten to twelve injections; two 


of 5 c.c. each, two of 10 c.c. each, and from 
six to eight of 15 c.c. each. In this way, the 
patient receives a total of from 1 to 1.2 gram 
of isamin blue. This scheme sometimes must 
be adapted to the individual needs. The bene- 
ficial effect of the combined treatment is dem- 
onstrated in a case of bronchial carcinoma 
which is very difficult to influence. 

In conclusion, the author emphasizes that 
the isamin blue injections should be consid- 
ered only as an adjunct to radiation therapy. 

Ekn.st a. Poiilk, AI.D., Ph.D. 


The Specific Radiosensitiveness of Lym- 
phocytes: Its Significance in Radiotherapy. 
Arthur U. Desjardins. California and West- 
ern Med., November, 1930, XXXIII, 775. 

The author states as follows : “The 
specific radiosensitiveness of different varieties 
of cells has been so thoroughly tested and 
proved by innumerable experiments on ani- 
mals that it deserves to be recognized as a 
law. ... I should like to submit the case of 
the lymphocyte, which, of all the cells in the 
body, is by far the most sensitive to irradia- 
tion. The fact itself is well known, but its 
therapeutic implications are not commonly 
realized. Nowhere in the field of radio- 
therapy can a more instructive example of the 
specific sensitiveness of cells be found. 

The author reviews Heineke’s work of ir- 
radiation experiments with animals, with 
particular reference to the lymphocytic reac- 
tion. The lymphocytes are destroyed and the 
nuclear chromatin is then taken up by the re- 
maining intact cells. The phagocytic disposal 
of the degenerate nuclear chromatin continues 
until the lymphocytes in the follicles are 
largely destroyed, but a small percentage of 
these cells appears to resist the action of the 
ra 3 's. Pie also reviews the work of many 
authors, which confirms the work of Hemeke. 
How may these facts be applied to clinica 
radiotherapy, and how closely does clinica 
radiotherapy correspond to the experimenta 
data? It has long been known that many 
acute and chronic, suppurative or non-sup 
purative, inflammatory conditions are east y 
amenable to irradiation, and in some of these 
conditions roentgen-ray or radium tieatmen 
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has Iieen found to 1)0 the therapeutic method 
of choice. As examples, he mentions furuncle, 
carbuncle, delayed resolution in pneumonia, 
trachoma, erysipelas, and parotitis. He then 
discusses the various reactions seen in irradi- 
ation of various pathologic conditions. 

Tl)c mode of action of irradiation is not due 
to the direct action on infecting organisms, 
because all experiments testing the bactericidal 
influence of irradiation have almost constantly 
been negative. The experiments on animals 
have shown that the leukocytes and lympho- 
cytic tissue in the irradiated territory may be 
caused to disintegrate. The chief points to 
bear in mind are that the destructive action 
of the rays begins soon after exposure, al- 
though visible effects may not become percep- 
tible for several days, and that a considerable 
degree of lymphocytic disintegration occurs 
even after a small dose of irradiation. 

When an inflammatory lesion is irradiated, 
destruction of the infiltrating lymphocytes is 
to be expected. But, since leukocytic infiltra- 
tion is such an important factor in the defense 
against infection, the question naturally arises 
as to why the destruction of a large number 
of the lymphoc3'tes infiltrating such lesions 
may not do more harm than good. The only 
answer is that no one has 3'et submitted an3' 
evidence of such ill-effect. Alwa3'S the influ- 
ence of irradiation has been favorable or the 
rays have failed to alter the course of the 
inflammator3'^ process. When the author first 
attempted to ascertain the therapeutic value 
of irradiation for lesions of this character, this 
question was uppermost in his mind, and he 
carefull3’' anal3'zed all the known experimental 
and clinical facts. 

In the words of the author: “How may 
such an apparent paradox be explained . 
After trying to correlate the experimental and 
clinical observations, I have formulated the 
following hypothesis which appears to har- 
monize with all the known facts. If it can 
be assumed that the leukocytes, and especially 
the lymphocytes, which the organism mobilizes 
around the site of infection represent an effort 
to localize the infection and to get nd of the 
infectious material by phagocytosis or other- 
wise, it must also be assumed that the infiltrat- 
ing cells contain or elaborate within them- 


selves the protective substances or otiicr 
means which enable them to destroys or neu- 
tralize the bacterial or other toxic products 
which give rise to llic defensive inflammation. 
If these assumptions are well founded, it 
seems not unreasonable to deduce that irradia- 
tion, by destroying the infiltrating lympho- 
cytes, causes the protective substances con- 
tained by' such cells to be liberated and to be 
made even more readily available for defen- 
sive purposes than they' were in the intact 
cells. There can be little question that the 
ray's act by destroying the infiltrating leuko- 
cy'tes, and that the value of radiotherapy' 
depends chiefly on such action.” 

The therapy of tumors of the lymphoid tis- 
sue is also discussed. 

F. B. Sheldon, M.D. 


The Sensitizing Effect of Hematopor- 
phyrins to Roentgen Rays. N. A. Pod- 
k a m i n s k y. Strahlentherapie, 1 9 3 0, 
XXXVIII, 98. 

Hematoporphy'rin was injected into white 
mice which were exposed to roentgen rays in 
the dark. The same sub-acute and chronic 
ty'pes of the disease which usually develops 
after light exposure of sensitized animals 
were observed in these mice. It is concluded, 
therefore, that hematoporphyrin is a sensitiz- 
ing agent for roentgen ray's as well as for light 
ray's. 

Ernst A. Pohle, M.D., Ph.D. 


Principles of the “Long Weak” Treat- 
ment Method. G. Schwarz. Strahlen- 
therapie, 1930, XXXVII, 709. 

The author explains a treatment method 
which permits the use of roentgen ray's similar 
to radium. Very' low tube currents ( 0.5 ma.) 
are employ'ed for prolonged periods. In order 
to facilitate the practical work, special trans- 
portable X-ray' apparatus is being constructed 
according to the author’s design which can be 
moved to the sickroom and connected to the 
ordinary' light circuit. The chief advantage 
of the method lies in the production of very' 
mild skin reaction even though very' high total 
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doses may be applied (2.S r per minute, 1,800 
r during 36 hours) with several hours’ interval 
between the treatments. 

Ernst A. Pohle, M.D., Ph.D. 


Roentgenotherapy of Bronchial Asthma. 
G. M. Sack. Rdntgenpraxis, Oct. 1, 1930, 
II, 890. 

Before roentgenotherapy for asthma is in- 
stituted the diagnosis must be certain. In this 
way one avoids giving unnecessai'}^ treatment 
for tuberculosis or heart and blood-vessel dis- 
eases. The number of eosinopbiles in the 
blood picture does not give any indication for 
the prognosis, as far as irradiation is con- 
cerned. Old cases also react well to roentgen 
treatment. Secondary changes, however, 
caused by tire long existence of asthma, cannot 
be influenced. Irradiation of the lung bill 
through four small fields (6XS cm.), with 
O.S Zn filter and 1/10 to 1/5 of a skin ery- 
thema dose, gives good and lasting results 
and is less troublesome to the patient than 
larger doses. 

Of 45 patients treated by the author, 25 
were cured, 6 considerably improved, 4 did 
not react, and 10 could not be followed up. 
Children especially reacted very well. Patients 
treated in an early stage may be benefited 
sooner and easier than old cases. The action 
of the rays may be explained by changes in 
the tonus of the sympathetic and parasym- 
pathetic S 3 'stem. These changes are probabh' 
of biochemical nature. Other allergic diseases 
react to irradiation as does asthma. 

H. W. Hefke, M.D. 


Xanthomatosis (Schuller’s Disease ; 
Christian’s Syndrome) : A Report of Three 
Cases Treated with Roentgen Rays. Mer- 
rill C. Sosman. Am. Jour. Roentgenol, and 
Rad. Then, June, 1930, XXIII, 581. 

Three cases of probable xanthomatosis are 
reported, two occurring in children aged two 
and a half and four and a half, and the third 
in a man aged fifty-five. All three showed 
general improvement under X-ra}' treatment, 
and corresponding improvement in the defects 


in the membranous bones. The characteristic 
roentgen findings are irregularly rounded 
areas of destruction in the skull and pelvis, 
with occasional lesions in other bones. Dia- 
betes insipidus and exophthalmos are fre- 
quently associated findings, and these indicate 
the presence of xanthoma tumors in the re- 
gion of pituitaiy body and orbit. While the 
etiolog)" of the disease is unknown, a definitely 
disordered fat metabolism is constantly pres- 
ent, which accounts for the previously report- 
ed good results with low fat diets, although 
two of the three cases reported herein showed 
no response with such dietetic regulation. The 
important finding of the author is the consist- 
ently' good response in each case to irradiation 
therapy. 

J. E. Habbe, M.D. 


Value of Roentgenotherapy in Carcinoma- 
tous Metastasis of Bone. Arduino Ratti. 
Rivista di Radiologia e Fisica Medica, 
August, 1930, II, 389. 

This is a report of a patient with e.xtensive 
metastasis to the bones of the pelvis following 
carcinoma of the breast, who was clinically 
well a year after treatment. 

E. T. Leddy, M.D. 


Further Experience with the Roent- 
gen Treatment of Brain Tumor. Karl- 
heinz Backmund. Strahlentherapie, 1930 , 
XXXVII, 59. 

Since the last report fi'om the author’s clinic 
{Strahlentherapie, 1928, XXIX, 678) of 
forty-two cases of brain tumor, thirty-two ad- 
ditional patients were seen in 1927-28. Twen- 
ty'-five of these cases could be used for the 
statistics. Eight patients were clinically cured, 
three were permanently' improved, four tem- 
porarily' improved, nine not improved, while 
one died immediately after the first irradia- 
tion. In spite of this fatality, the author can 
not agree with the statement made in the ht 
erature that in each case of brain tumor, a 
decompression should be carried out before 
starting X-ray deep therapy. He urges that 
X-ray therapy be given a trial in each case or 
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brain lumor, and, if this trcalincnt fails, all 


well localized tninors slinnld he rcnu)ved hy 
surgery. 

EnxsT A. Pniii.K, M.D., Ph.I.X 


Radiation Therapy in Menstrual Head- 
aches. Charles L. Martin. Texas St. Jour. 
Med., August, 1930, XXVI, 280. 

One type of menstrual headache appear.s to 
be due to some improper relationship between 
the secretions of the pituitary and the ovary. 
It is usually absent during pregnancy ami re- 
lieved by the menopause. An artificial meno- 
pause produced during the latter years of the 
menstrual life brings about a cure or marked 
relief in many such cases. The artificial meno- 
pause should never be induced in young 
women except under unusual circumstances. 
Mild glandular radiation when properly under- 
stood, and when not carried too far, may prove 
of value. 

W. W. Watkins, Itl.D. 


Present Methods and Results of Radia- 
tion Therapy in Carcinoma with Fractional 
Doses. Leopold Freund. Strahlentherapie, 
1930, XXXVII, 795. 

The author acknowledges the fact that the 
fractional dose method in the treatment of 
carcinoma is more and more practised to-day 
and with very good results. Since he recom- 
mended this method twenty-five years ago, he 
claims priority for the idea of increasing the 
effect of radiation on tumor tissue by sub- 
dividing the dose. 

Ernst A. Pohle, M.D., Ph.D. 


Testicular Seminomas and Their Treat- 
ment by Means of Roentgen Rays. J. B. 
Porchovnik and G. N. Treister. Rdntgen- 
praxis, Oct. 15, 1930, II, 927. 

The seminomas are the most common 
tumors of the testis. Sixteen such cases have 
been treated by the authors during the last 
four years. As metastases often take place 
soon after surgical removal, it seems advis- 
able to treat the field of operation and the 


.surrounding lynijih glands .soon aflerwards. 
The seminoma itself, as well as its metastases, 
is very sensitive to roentgen r.'iys. One 
should begin the treatment with one-fourth 
.skin erythema dose ])er field, and should give 
larger doses later only in refractory tumors. 
Roentgen theraj)}’ is the only methofl of treat- 
ment in neglected cases and metastatic tumors 
of different organs. One may even succeed 
in aclueving a complete cure in some cases, 
:ind often in improving the condition of the 
patient considerably for many months and 
even vears. 

H. W. TIki-kk, M.D. 


Auxiliary Methods in Radiation Therapy 
of Carcinoma. Henri Hirsch. Strahlen- 
therapie, 1930, XXXVII, 767. 

A number of measures have been described 
which sciwc as adjuncts to radiation therapy 
in malignant disease. The author discusses 
briefly the copper iontophoresis of the uterus 
as practised by Wintz, the gas treatment by 
Fischcr-Wascls, the dye injection of Roosen. 
and the bismuth injections of Kahn and Wirth. 
The lead therapy of Blair Bell is also men- 
tioned. Hirsch himself has seen favorable re- 
sults from the injections of Dextrozid, which 
is an iodine-ccr compound coupled to hyper- 
tonic de.xtro solution. Diathermy and organ 
extracts may also prove valuable in combina- 
tion with radiation therapy. 

Ernst A. Pohre, M.D., Ph.D. 


Plantar Warts. Cyril K. Valade. Jour. 
Michigan St. Med. Soc., July, 1930, XXIX, 
521. 

The treatment of plantar warts numbers 
three methods ; plasters or pastes containing 
keratolytic drugs, surgical diathermy, and 
radiation. X-ray therapy is perfectl}'’ safe in 
the hands of a competent radiologist. The 
procedure is simple. The surrounding skin 
is scieened to the edge of the lesion, then un- 
filtered ladiation is applied for the required 
dosage. MacKee advises one and one-half skin 
units; tliis will depend on the amount of cal- 
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losity present, so that two or more skin units 
may be required. If the wart has not dis- 
appeared in four weeks, it is safe to give an- 
other do.se. 

W. W. Watkixs, 


A Case of Endometriosis Rectovaginalis 
Treated Successfully by Roentgen Rays. 
James Heyman. Strahlentherapie, 1930, 
XXXVII, 590. 

The history of a woman thirty-one years 
of age suffering from an extensive endometri- 
oma is related by the author. Since operation 
did not bring relief, she was referred for ra- 
diation treatment. She responded well to 
roentgen tlierapy, and. following a period of 
amenorrhea, menstruation returned. Heyman 
suggests, therefore, the revision of the text- 
book opinion which assumes that roentgen 
therapy is not indicated in the treatment of 
endometrioma. 

Erxst a. Pohle, M.D.. Ph.D. 


The Effect of X-rays on the Reticulo- 
endothelial System of the Spleen. Ettore 
Conte. Rivista di Radiologia e Fisica 
Medica, August, 1930, II, 430. 

The author reports experiments on the ac- 
tion of X-rays in producing the so-called 
“block” of the reticulo-endothelial system of 
the spleen. He found a paralyzing effect on 
the activity of the cells to take up colored sub- 
stances and suspensions of granules of 
India ink. This effect began a few hours 
after irradiation, and was of short duration. 

E. T. Leddv. ]\I.D. 


The Roentgen Therapy of Subacute and 
Chronic Pelvic Inflammatory Diseases. L. 
Seitz. Strahlentherapie, 1930, XXXVII, 
595. 

The author has observ^ed in his clinic. 380 
cases of pelvic inflammatory- disease, 366 of 
which were treated by roentgen ra^’s. About 
78 per cent were improved, subjectively as 
well as objectively. Technic: 180 K.V., 1.0 
mm. Cu -{-1.0 mm. Al, one abdominal field 
20 cm. X 20 cm., 15 per cent to 20 per cent 


E.D. on the surface or 4 per cent to 6 per cent 
E.D. in tlie depth. In addition to that, hot 
douches, diathermy, and other conservative 
methods of treatment were used. 

An analysis of these cases leads to the fol- 
lowing conclusions: In acute cases of gonor- 
rheal etiolog}-, roentgen rays should not as a 
rule be used ; no contra-indications exist for the 
acute types of parametritis. The principal do- 
mains for roentgen therapy in small doses are 
the subacute and chronic diseases of the ad- 
nexa, and also parametritis. Even in cases 
of gonorrheal infection of the tubes, roentgen 
therapy is beneficial in 75 per cent of the cases, 
and certainly must be recommended as a valu- 
able adjunct of other therapeutic measures. 
The inflammatoiy- processes in the peritoneum 
are favorably influenced in almost 100 per cent 
of the cases. In order to judge the therapeu- 
tic effect, it is suggested that one observe the 
leukocyte count and also the blood sedimenta- 
tion. Particularly in septic types of pelvic in- 
flammatory disease, these tests give valuable 
information as to the efficacy of the therapeu- 
tic measures. 

Erxst a. Pohle. IsI.D.. Ph.D. 


Roentgen Treatment of Lymphogranulo- 
matosis. H. U. Billich. Strahlentherapie, 
1930, XXXVIII, 141. 

Tlie author observed thirty-one cases of 
Hodgkin’s disease, 38.7 per cent of the pa- 
tients being women, most of them 3 -oung or of 
middle age — trventy-three were between the 
ages of ten and forty. A table gives the lo- 
calization. stage of the disease, the time of 
observation, and the results of the treatment 
It appears that 25.5 per cent lived two rears 
and longer; 29 per cent lived three years, 
and two patients lived over three and five 
vears, respectively. One woman has been 
under treatment since 1920, had a recurrence 
in 1927, and is still alive. The author empha- 
sizes that roentgen therapy should be admin- 
istered in medium doses. As a matter o a j 
a study of the literature shows a definite ten - 
encr- towards a reduction of the amount ot 
irradiation prescribed in Hodgkin s diseas 
Particularly the soft glands require only sma 
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(loses. From 50 to 200 r (170 K.\’. to ISO 
K.V., 0.5 Zn -j- 1.0 AI) arc usually £'i^’en in 
the author's clinic, l lijrh doses lead to a rap- 
id destruction of the patholoj^ical tissue, the 
absorption of which by the blood stream 
causes violent systemic reactions. The appli- 
cation of the lowest ])ossibIe dose neccssaiy to 
bring about relief is, therefore, the method of 
choice. In addition to irradiation, the general 
treatment of the patient must not be neglected. 

Ernst A. Poulk, M.D., Ph.D. . 


Roentgen Therapy of Agranulocytosis. 
F. Burgheim. Strahlentherapie, 1930, 
XXXVIII, 152. 

The application of very small doses of high- 
ly filtered roentgen ra 3 's (30 r per field, 175 
K.V., 0.6 mm. Cu) over as manj' bone-marrow 
areas as possible in the beginning of the dis- 
ease, is recommended by the author. In his 
experience, this treatment helped in restoring 
the regenerative function of the bone marrow. 

Ernst A. Pohle, M.D., Ph.D. 


Further Experience -with Roentgen 
Therapy in Tuberculosis of the Adnexa. H. 
Eymer. Strahlentherapie, 1930, XXXVII, 
603. 

The author reports briefly the results ob- 
tained by roentgen therapy in fourteen women 
suffering from tuberculosis of the adnexa. 
The patients were between fifteen and fort}'- 
four years old; only one had had one mis- 
carriage and seven had carried a pregnancy to 
full term. They received very small doses of 
roentgen raj'S two to six times, at intervals of 
from a few days to a few weeks. One large 
field over the abdomen was given. Twelve 
of the fourteen patients were considerabl)' im- 
proved, one remained unchanged, and one 
died from intestinal tuberculosis. 

Although we do not know the mechanism of 
the effect of roentgen rays on tuberculous tis- 
sue, it seems apparent that small doses of 
roentgen rays are of benefit in these cases. 
Before attempting X-ray therapy, active tuber- 
culous processes in lungs, intestines, or genito- 
urinary tract must be excluded. 

Ernst A. Pohle, MT)., Ph.D. 


iUENT LlTIfRATURE 

Unusual Deposition of Calcium in Con- 
nective Tissue. Max Cohn and Freye. Med. 
Klinik, Sept. 19, 1930, XXVI, No. 38, p. 
1400. 

An unusual case of generalized calcinosis is 
described, and several roentgen films are 
shown revealing the extent of the disease. 
The motility of the e.xtremities was veiy lim- 
ited on account of the extensive deposits of 
calcium around the shoulder. A trial of roent- 
genotherapy (1/5 of the erythema dose every 
second day until a full erythema dose was 
given) led to encouraging results. After the. 
first week the patient complained less and had 
better use of his arms. It may be that the 
X-rays cause an increased amount of acid in 
the tissues, which again may lead to a dis- 
solution of the calcium salts. 

H. W. Heeke, M.D. 


Uterine Sarcoma and Roentgen Therapy. 
Antoine Beclere. Strahlentherapie, 1930, 
XXXVIII, 113. 

Radiation therapy can be used to advantage 
following the surgical removal of a sarcoma- 
tous uterus. It is indicated as the method of 
treatment in all inoperable cases, in all cases in 
which operation can not be performed, in all 
cases of recurrence, and for metastasis. The 
article has been published in French in Gyiiec. 
ct Obstetr., Januaiy, 1930. 

Ernst A. Pohle, M.D., Ph.D. 


Actinomycosis (Mycetoma) : Report of 
Six Cases in Georgia. Jack W. Jones and 
Herbert S. Alden. Southern Med. Jour., 
October, 1930, XXIII, 906. 

By the term “actinomycosis” the authors 
mean a slowly progressive, chronic, infectious 
granuloma, caused by various fungi of differ- 
ent genera and species, presenting clinicall}' 
nodular hypertrophies of the infected tissue, 
and frequently draining sinuses. The terms 
“actinom 3 fcosis” and “m 3 fcetoma,” as used by 
Castellani, are synonymous. The manner in 
which the fungus enters the system is not defi- 
nitely known. After gaining entrance to the 
tissues, the fungus grows SI 0 WI 3 ", but persist- 
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ently, extending mycelial filaments into the 
surrounding tissue. The connective tissue re- 
sponse is marked and much new tissue is 
formed far from the invading organism. The 
disease actinomycosis probably occurs more 
commonl}' than is believed. Six cases are re- 
ported by the author. The diagnostic fetich of 
“sulphur granules” is a mistake, and the ap- 
pearance of such bodies marks a terminal con- 
dition. Except in one instance, no granules 
were ever found in the cases reported. The 
fungus may be demonstrated in the infected 
tissue by curetting the sinus. The treatment 
consists of the persistent use of iodine, arsenic, 
and by X-radiation. In the cases cited, the ra- 
diation applied was unfiltered and from one- 
fourth to one-half skin-unit dose a week, 
{Abstractor’s note: It would appear that 
the radiation used was inadequate, and that 
more intensive radiation, with moderately high 
voltage and moderate filtration, would have 
given better results.) 

W. W. Watkins. AI.D. 


On Radiation Therapy of Pleuritis Car- 
cinomatosa and Sarcomatosa Exudativa. I. 
Heeren. Strahlentherapie, 1930, XXXVII, 
735. 

The histories of seven patients obser^^ed in 
Holfelder’s Clinic, suffering from pleura me- 
tastases, are briefly related. In five cases, the 
primary tumor was in the breast, in one case 
in the uterus, and in another case there was a 
round-cell sarcoma in the head of the left 
humerus. While X-ra}" deep therapy of the 
metastatic malignancies in the chest did not 
lead to a cure, there was considerable improve- 
ment in the condition of the patients. A num- 
ber of roentgenograms accompany the article, 
illustrating the effect of irradiation. 

Ernst A. Pohle, M.D., Ph.D. 


A Contribution to the Roentgen Treat- 
ment of Para-urethral Infiltrates. Sepp 
Grauer. Wien. klin. Wchnschr., Aug. 14, 
1930, XLIII, No. 33, p. 1032. 

The good results of roentgenotherapy in 
complications of gonorrhea are well known. 


especially in gonorrheal arthritis. Also an epi- 
didymitis, prostatitis, and vesiculitis can be fa- 
vorably influenced by roentgen irradiation. 
Several cases of gonorrheal para-urethral in- 
filtrates were treated by the author, with ex- 
cellent results. The factors of dosage used 
were; 4 H, wave length lambda effective = 0.1 
A.U., filtration 0.3 mm. Cu and 2 mm. Al. This 
dose was given three times at weekly inter- 
vals. The testicles were well protected by 
lead. Eveiy^ case of this kind should be 
treated by roentgen rays before surgery is re- 
sorted to, and in most cases, the author be- 
lieves, irradiation treatment will be so success- 
ful that surger}- will not need to be employed. 

H. W. Hefke, iil.D. 


Radiation Treatment in Myelogenous 
Leukemia. Sigfrid Hammerschlag and 
Heinz Knospe. Strahlentherapie, 1930, 
XXXVII, 693. 

There is related briefly the historj' of a 
woman who was suffering from myelogenous 
leukemia, with an enormously enlarged spleen 
which had previously been diagnosed as an 
ovarian tumor. She responded well to X-ray 
treatment (deep therapy technic) in small and 
moderate doses. The authors emphasize the 
statement that most radiologists believe in us- 
ing this procedure rather than giving massive 
doses. One-tliird to one-half E.D. over the 
spleen or over the long bones is suggested. 

Ernst A. Pohle, M.D., Ph.D. 


Principles of Roentgenotherapy: VIII. 
Roentgen Therapy in Gynecology. Ernst A. 
Pohle. Wisconsin Med. Jour., August, 1930, 
XXIX, 442. 

Paper No. 8 of tins series discusses the use 
of roentgen therapy in uterine fibroids, in 
cases in which roentgen sterilization is desired, 
in amenorrhea, and in malignant conditions 
For suitable cases of fibroids. X-ray therapy 
(or radium) is given preference by the m 
jority of clinicians, and if strict indicatiras ar^ 
obsen'ed, the results approximate 1 F 
cent. When fibroids are large or 
sj-mptoms • distressing, if the growth is su 
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mucous, suliscrous, t)r iicdunciilatcd, if the 
licmoglohiii is hclow 40, if there are inllain- 
matory processes i» the .'uhiexa, if the fibroid 
is necrotic, if the j)atient is in the rhil(14)ear- 
ing period, or if tlierc is a suspicion of an 
ovarian cyst, surgery is usually jneferred. 
Treatment is directed toward cessation of tin- 
ovarian function, and usually ?iS i)er cent of 
the so-called erythema tlose, fu* 250 r oi 
heavily filtered radiation, is sufficient, A va- 
riety of technics are employed. The treatment 
of excessive menstruatitm in women close to 
the menopause is essentially the same. Tiie 
matter of "temporary sterilizatiftn” in younger 
women is discussed and caution advised. The 
treatment of amenorrhea by small doses of 
X-ray has been advocated by some autitoritie^. 
In malignancy of the uterus both radium and 
X-raj's arc used, since the radiation by radium 
alone cannot reach the pelvic glands. Roent- 
gen rays of short wave length and in tolera- 
tion doses arc required. A thorough knowl- 
edge of the fundamentals of radiation therapy 
and continued study of reactions are the basis 
of good results. The possession of radium 
and an X-ray machine does not qualify any 
one to treat such cases. 

W'. \y. ^^'ATKIKS, M.D. 


Principles of Roentgenotherapy. IX. — 
Roentgen Therapy in Dermatology. Ernst 
A. Pohle. Wisconsin Med. Jour., Septem- 
ber, 1930, XXIX, 507. 

The first therapeutic use of X-rays was in 
skin diseases. The successful X-ray treatment 
of such lesions requires a careful study of the 
individual patient and continued observation 
after exposure. The author uses the outline 
of MacKee, and indicates the dosage and 
technic for treatment of the following condi- 
tions: diseases due to pyogenic organisms, 
diseases due to fungi, eczema, psoriasis, lichen 
planus, pruritus, diseases of the appendages, 
diseases of the hematopoietic system, tu er 
culous lesions, verrucous lesions, non-ma ig 
nant neoplasms, and malignant neoplasms. 

(Abstractor’s note : — ^This article, like ac 
Kee’s writings, is very conservative, and many 


radiologists would add a number of skin dis- 
eases to this list.) 

W. \^^ \^'ATKl^^s, M.D. 


Principles of Roentgenotherapy. X. — 
Roentgen Therapy in Pediatrics, Ophthal- 
mology, Otology, Rhinology, Laryngology, 
Neurology, and Psychiatry. Ernst A. Pohle, 
Wisconsin Med. Jour., October, 1930, 
XXIX, 565. 

In judlatrics a number of conditions are 
..oitii.ilile to radiation therapy; many peculi- 
.tiific s coimcctcd with a growing organism de- 
mand special consideration in establishing in- 
dic.iiidiis and contra-indications, as well as in 
<'st,tbiishing technic. In enlarged thymus, the 
m.ajiirity of radiologists use X-rays, some pre- 
ferring radium. Small doses of X-ra)fs are 
used. .10 r to 75 r, with potentials from 100 to 
1.30 KA’., 4 mm. A1 or 0.25 mm. copper. Tu- 
bcrculous glands may be successfully treated, 
the single dose of moderate penetration of 
from 50 r to 150 r, repeated two or three times 
at intervals of from three to ten days. From 
four to six weeks should elapse between such 
scries. In acute leukemia, radiation is not 
used. In chronic leukemia, the same method 
of application as in adults is used ; the same is 
true in Hodgkin's disease. In the treatment of 
inflammatory conditions, the principal point is 
the use of small doses, 30 r to 75 r, the pene- 
tration being of minor importance. 

In the eye the number of conditions ame- 
nable to radiation is limited, although consid- 
erable literature has accumulated on the radia- 
tion treatment of malignancies in and around 
the eye. In the ear, radiation is usually used 
in inflammatory conditions. Sinusitis, with se- 
vere pain, is often relieved by X-ray. Hyper-- 
trophied tonsils sometimes reduce under X-ray 
treatment, fairly high doses of filtered rays be- 
ing advised. Perhaps the treatment is more 
applicable to the hypertrophied lymphoid tis- 
sue of the pharynx. In brain tumors, radia- 
tion therapy should be given a trial, and it is 
safe to apply 200 r per field for four days, or 
until the tumor itself has received about 600 r. 

Tumors of the hypophysis may be given 200 
r to 300 r of heavily filtered radiation through 
each of three portals, repeated after two to 
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four Aveeks. Cases of synngom 3 'elia, polio- 
myelitis. encephalitis, multiple sclerosis, and 
tabes have also been radiated. 

W. Watkixs, ]\r.D. 


Nitrogen Excretion in the Urine Follow- 
ing Roentgen and Radium Treatment, 
Gunter K. F. Schultze. Strahlentherapie, 
1930, XXXVII, 642. 

Forty-two patients were placed on a certain 
diet until the nitrogen excretion became con- 
stant. Twenty-two were treated b\' roentgen 
rays over the pelvis, eight received radium, 
and the twelve remaining patients were treated 
for non-malignant conditions and served as 
controls. It appeared that following radium 
treatment, the nitrogen in the urine was in- 
creased in all cases. This increase is more 
constant and higher than following roentgen 
treatment. While other investigators found 
that the creatinin nitrogen was also increased, 
the author could not confirm their observa- 
tions. The conclusion is reached that the de- 
termination of the nitrogen in the urine fol- 
lowing irradiation cannot be used as a factor 
in prognosis or biologic dosimetry. Further 
studies are necessaiy- in order to give a broader 
basis for this problem. 

Erxst a. Pohli:, M.D.. Ph.D. 


SKIN (THERAPY) 

Ringworm of the Hands and Feet. Wil- 
moth A. Osborne. Med. Sentinel, August, 
1930, XXXVIII, 426. 

Ringworm of the hands and feet may be 
caused by anv one of several kinds of fungi. 
The clinical appearance and symptomatolog}’ 
show great variability, wfith some definite and 
constant features. Usualh- the primart^ lesion 
is a deep-seated vesicle along the sides of 
fingers or toes ; the lesions mar' be discrete or 
mar’’ coalesce. The changes may run the gamut 
from acute err-thema, through vesicular and 
pustular, into seal}- and indurative forms. 

In the discussion of treatment this author 
says; “The roentgen ra\- has been lauded b}' 
a number of observers. In some of the acute 


eczematoid cases it gives improvement, but 
again it is onK' one of the many' measures 
yvhich may be tried. There is little rational 
therapeutic basis for its use in any other form 
than the acute eczematoid type.” 

(Abstractor's note : — Radiologists who have 
had experience in treating eczematoid ring- 
worm will hardlv agree with this brief dis- 
missal of the use of the X-ray in the condi- 
tion. It is true that the X-ray is usually tried 
"when all else fails”; it is also just as true that 
it usually* relieves the condition yvhen it is 
tried.) 

W. W. Watkixs, M.D. 


Studies of the Changes of the Skin Tol- 
erance Using the Fractional Dose Method 
with Varying Intervals. Alfred Reisner. 
Strahlentherapie, 1930, XXXVII, 779. 

The skin reactions produced by* a number of 
modifications of the saturation method yvere 
studied on the skin of the thigh. A 2 cm. X 
2 cm. field exposed to 1.000 r in one sitting 
served as control. The skin reactions yvere 
determined yvith the tintometer designed by 
Schall. A color plate shoyving the exposed 
areas on the fortieth and fiftieth days, respec- 
th'ely, folloyving exposure illustrates tlie re- 
sults. The reactions are carefully anah'zed 
in a number of graphs. If a loyver initial dose 
than 1,000 r yvas giy'en. higher doses had to be 
applied than indicated by the saturation curve 
of Pf abler in order to get the same degree of 
ery'thema as in the case of a full initial dose. 
It also appeared that saturation at dail}* inter- 
v^als produced less reaction than if carried out 
at tyvo-day* inteiwals. 

Erxst A. Pohle, M.D., Ph.D. 


Skin Diseases about the Eyes. Russell 
Fields. Virginia Med. Monthly, July* 
LVII, 248. 

Chronic eczema is frequently benefited b) 
mild doses of X-ray*. In external angular con 
junctiy'itis. cauterization yvith sib'cr nitrate, 
together yvith small doses of X-ray, y'iH 
found useful. In epitheliomas upon and sur- 
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rouiuiinij the eyelids, the jtuiicioHs use of 
X-niy and radium, M'ith desiccation when in- 
dicated, will cure the average case. The eye 
is less susceptible to radiation than the sur- 
rounding structures. 

Other conditions arc discus.scd in which 
radiation is not advised as treatment. 

W. W. Watkins, M.D. 


The Influence of Air Pressure on the For- 
mation of Erythema and Pigmentation in 
the Skin, F. Schmidt-Lahaume and E. Uhl- 
mann. Strahlentherapie, 1930, XXXVIII, 
54. 

A number of skin ai'cas were exposed on 
the backs of patients, to a Kromaycr lamp. 
By means of a special arrangement, it was 
possible to apply the radiation under a positive 
or negative air pressure of 40 mm. mercury. 
The increased pressure led to a decrease in the 
erythema and pigmentation, while the negative 
pressure increased these reactions. These re- 
sults are explained by the anemia or hypere- 
mia of the exposed skin. 

Ernst A. Pohle. M.D., Ph.D. 


Dermatologic Therapeutics: Basic Prin- 
ciples and Technic. Moses Scholtz. Cali- 
fornia and Western Med., November, 1930, 
XXXIII, 769. 

The author discusses the therapeutics of 
dermatology, wdth special reference to the 
general practitioner. The types of skin found 
in different individuals and different locations, 
and some of the principles of diagnosis are 
discussed. He says that failure to correctly 
recognize the primary and secondary lesions 
and interpret their proper relationship is re- 
sponsible for many therapeutic failures. As 
a rule, the secondary lesion should be treated 
first. He spends quite a bit of time in dis- 
cussing details in the proper application of 
therapeutic remedies, and also gives attention 
to diet, general regimen, and internal medica- 
tion. 

The most effective and powerful of all 
therapeutic resources available to dermatol- 
ogists is physiotherapy. Ultra-violet light. 


quartz lamp, or carbon arc possesses dermato- 
logically the following effects: (1) bacteri- 
cidal; (2) antipruritic; (3) stimulative re- 
generative; (4) superficially destructive peel- 
ing. On the other hand. X-ray and radium 
in small and medium doses exert a stimulative, 
alternative, and deep absorptive effect, and 
large doses arc lethal to rapidly growing tis- 
sues. Hence ultra-violet light is indicated in 
all superficial itching, infectious, bacterial or 
m 3 -cotic, local or systemic dermatoses. The 
X-ray should be used only in deeper, infiltrat- 
ing, inflammatory dermatoses, infectious 
granulomas, bacterial or mycotic, and in skin 
malignancy. 

For a clinician who uses the X-ray in skin 
cases, a thorough grounding in diagnostic and 
therapeutic dermatologic technic is an impor- 
tant qualification. A principle that' should be 
indelibly impressed upon the mind of a clini- 
cian using the X-ray in skin diseases is that 
the therapeutic skill of a clinician is measured 
by the smallest dosage used in obtaining de- 
sirable therapeutic effect. 

Over-treatment, so often observed in the 
X-ray treatment of skin disease, refers not 
only to the quantity of ray expressed in am- 
perage, but also to the quality of ray as well, 
a much higher voltage being commonly used 
than is necessary for therapeutic effect or com- 
patiiile with safety to the skin. 

Similarly, in the field of the ultra-violet light 
there is a tendency to use erythema and blis- 
tering doses more often than is necessary. 
Commercial circulars flooding the profession 
have hypnotized the average practitioner into 
a belief that nothing short of an erythema or 
blistering dose is sufficient for therapeutic re- 
sults. In actuality, most of the major thera- 
peutic effects obtained through ultra-violet 
light ra 3 'S, such as antipruritic, bactericidal, 
and stimulating regenerative, are obtained by 
small fractional or medium doses, away below 
the erythema stage. The superficiall 3 ' de- 
structive and peeling effect of the erythema 
dose is desired only in a very small minority 
of dermatoses, such as chronic circumscribed 
dr 3 '- scaly m 3 ’cotic dermatoses, acne, psoriasis, 
alopecia areata, and some other selected cases. 

F. B. Sheldon, M.D. 
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The Possibility of Preventing Radiation 
Injuries to 'the Skin. Erich Uhlmann. 
Strahlentherapie, 1930, XXXVIII, 103. 

Raderma cream, which consists of adeps 
lanse, vaseline, ceresin, and oily or watery ex- 
tracts from semen terminalije, folia psidi pj'ri- 
feri, and radix inimicis crispi has been recom- 
mended by Wintz as prophylaxis for severe 
skin reactions following exposure to roentgen 
rays or I'adium. The author investigated the 
value of this ointment, and found that the 
application of the preparation reduced the 
effect of the exposure on the skin by approxi- 
matel}^ 20 per cent. He recommends its use, 
therefore, particularly in cases in which more 
than one series of treatments must be given. 

Ernst A. Pohle, M.D., Ph.D. 


Electrodesiccation i'Cf5«5 Radiotherapy in 
the Treatment of the Basal-cell Epithelioma 
of the Skin. Gustave Archambault and Al- 
beric Marin. Canadian Med. Assn. Jour., 
June, 1930, XXII, 829. 

Fifty-three cases are reported, of which 21 
were treated with X-ray and 32 with electro- 
desiccation. The end-results were practically 
the same, each type of treatment yielding 91 
per cent cures and 9 per cent failures. The 
X-ray treatment comprised curettage of the 
lesion under ethyl chloride local anesthesia, fol- 
lowed immediately by one massive X-ray 
treatment — -two or three skin units. The fac- 
tors for a skin unit employed were 100 K.V., 
2 ma., 8 in. skin-to-target distance, no filtra- 
tion, a Coolidge tube, 3 minutes. For electro- 
desiccation the monopolar current of Oudin 
was used. The electrode was held near the 
lesion, a noiseless spark of fairly strong in- 
tensity being used. 

L. J. Carter, M.D. 


SKULL (DIAGNOSIS) 

Radiographic Researches of Technic of 
Anatomy and of Semeiotics of the Pars 
Petrosa. Arduino Ratti. La Radiologia 
Medica, August, 1930, XVII, 916. 

This is a systematic study of the patholog- 
ical and normal anatomy of the pars petrosa. 


with the purpose of finding the points on 
which the radiologist must focus his attention, 
and with the idea of determining the best 
technic to follow. The author used a cadaver 
and practised experimental alteration of the 
zone. A detailed discussion of the results is 
given, and as far as the technic is concerned, 
the author prefers the sagittal antero-posterior 
projection. 

L. Marinelli. 


The Importance of Encephalography for 
the Diagnosis and Therapy of Infantile 
Paralysis. Ludwig Guttmann. Med. Klin., 
June 13, 1930, XXVI, 886. 

Encephalography can give the clinician a 
picture of the anatomical formation in cases 
of infantile paralysis, if its limitations are re- 
membered. A more exact diagnosis, iutra vi- 
iam, can thereby be achieved. The author dis- 
tinguishes four groups into which he classifies 
cases according to the roentgen findings: (1) 
Hemiatrophia cerebri, with porus formation: 
(2) atrophia cerebri, without porus forma- 
tion; (3) primary malformation of the brain; 
(4) meningopathic processes. 

The author claims that an encephalogram 
will in most cases allow of a differential diag- 
nosis between these four groups. 

H. W. Hefke, M.D. 


Intracranial Calcification and its Roent- 
genologic Significance. John D. Camp. 
Am. Jour. Roentgenol, and Rad. Then, 
June, 1930, XXIII, 615. 


The author reviews tlie I'ecords of 781 veri- 
fied brain lesions at the Mayo Clinic, and finds 
that only 7.6 per cent have produced calcifi- 
cation of sufficient degree to be detected roent- 
genologically. Physiologic or normal intra- 
cranial calcification occurs in the pineal gland 
oftenest, and less commonly in the choroid 
plexus, falx cerebri, and pacchionian bodies. 
Pathological conditions which ma}' give rise 
to calcification are tumors, hematomas, tuber 
cles, aneurysms, old abscesses, and areas o 
old meningitis or encephalitis. Neoplastic tu 
mors showing calcification oftenest are g lO 
mas, endotheliomas, suprasellar cysts, heman 
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giomas, dennoitis, and ciwicstcntonias. From 
tljc character and location of tile calcification 
and the pressure clTccts upon adjacent bony 
structures, a roentgenologic differentiation is 
at times possible. 

A number of illustrations of physiologic and 
pathologic calcifications arc included in the 
article. 

J. E. I-lABim, M.D. 


Trauma and Calcification of the Cerebral 
Falx. Giorgio Betocchi. Rivista di Radio- 
logia e Fisica Medica, January, 1930, II, 49. 

The author has observed calcification of the 
cerebral falx in two patients who had head 
injuries. One of these had optic neuritis and 
both of them had chronic oto-maxillo-ethmoid- 
itis. He assigns a pathogenic part to this 
inflammation, especially if there is antecedent 
syphilis, and thinks that the trauma plays an 
indifferent role. 

E. T. Leddy, M.D. 


Encephalography in Cases with Fixed Le- 
sions of the Brain. Bronson Crothers, Ed- 
ward C. Vogt, and R. Cannon Eley. Am. 
Jour. Dis. Child., August, 1930, XL, 227. 

This paper is concerned chiefly with a com- 
paratively large group of neurologic cases 
found in children, namely, those with cerebral 
damage. The authors outline their technic in 
detail, and, although they respect the mano- 
metric values set by Pancoast and Fay, they 
tend to rely more on eyeground changes and 
cracked pot percussion notes, during the injec- 
tion of air. A number of films are included 
from a series of 200 consecutive cases. In 50 
per cent of the cases, encephalograms sug- 
gested cerebral atrophy. As an admittedly se- 
vere and probably dangerous procedure, the 
authors know of no case in which its use has 
led to an aggravation of previously existing 
disorders. One case of death of a child with 
an advanced glioma is given in detail. 

In conclusion, the conventional diagnoses of 
feeblemindedness, epilepsy, and cerebral palsy 
do not define the anatomical lesions or the 
physiologic residue, nor do they suggest logical 


educational programs. The traditional period 
of hospital observation, investigation of the 
blood, spinal fluid, and routine roentgeno- 
grams of the skull, have given little informa- 
tion of definite value. Encephalograms, prop- 
erly taken and intelligently interpreted, give 
definite information in at least half of prop- 
erly selected cases, and negative facts of im- 
portance can be established in the remainder. 
Decisions should not be made on the basis of 
encephalograms alone, but the authors believe 
in this method before final judgment is passed 
upon the future of children severely handi- 
capped b}^ fixed cerebral lesions, unless less 
severe methods are demonstrably adequate. 

F. B. Mandeville, M.D. 


Angioma Racemosum in the Skull. L. 
Frigyer, Ron'tgenpraxis, July 1, 1930, II, 
619. 

Because only two similar case reports could 
be found, the author reports tlie clinical and 
roentgen findings of a case, that of a male 
patient who had a large nevus over the left 
side of the face and symptoms attributable to 
a left-sided brain lesion. The X-ray film 
showed a large area of calcified vessels in the 
skull, which was considered to be a partly 
calcified intra-cranial angioma. 

H. W. Hefke, M.D. 


Studies in Pneumo-encephalography. 
Frederic J. Famell, Seth F. H. Howes, and 
Jessie B. Hudson. Rhode Island Med. 
Jour., August, 1930, XIII, 115. 

Since the simplification of the method of air 
injection by its introduction via the spinal 
route without the use of an anesthetic, a pro- 
cedure of great diagnostic value has been 
placed within the reach of the clinicians and 
one which carries with it a comparative 
safety and the greatest simplicity. This re- 
port is based on twenty-five patients examined 
by this method and includes traumatic psycho- 
sis (one), senile psychosis (two), dementia 
prjecox (three), epileptic psychosis (five), 
epidemic encephalitis (three), dementia para- 
lytica (seven), hysteria (one), narcolepsy 
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(one), mid-brain disease (two), undetermined 
(one). In the series, dementia prsecox, 
epilepsies, and hysterical psychosis gave little 
or no changes in ventricular shadows. The 
epidemic encephalitis, dementia paralytica, and 
senile disorders presented changes in their 
ventricular systems and pia-arachnoidal path- 
ways. Further obser\'ations of such cases 
may lead to valuable conclusions. 

W. W. Watkins, M.D. 


Intracranial Pressure: The Correlation of 
Choked Disc and Roentgenologic Pressure 
Signs. Frederic Schreiber. Am. Jour. Roent- 
genol. and Rad. Ther., June, 1930, XXIII, 
607. 

An attempt has been made to correlate the 
clinical findings of choked disc, indicating in- 
creased intracranial pressure, and the roent- 
genologic demonstration of the same condi- 
tion. The X-ray appearances in positive cases 
vere graded slight, moderate, and marked, the 
;stimate being based on the number and depth 
)f convolutional impressions, atrophy of bone 
it the base and about the sella, and separa- 
ion of sutures. 

In no cases in which pressure symptoms 
vere of less than two months’ duration were 
here any X-ray findings of increased intracra- 
lial pressure. The rapidly invasive tumors, 
vhich were accompanied by the highest per- 
entage of choked disc, showed the lowest per- 
entage of X-ray pressure signs. The slowly 
nvasive group of tumors (astrocytomas) 
howed the highest percentage (57) of roent- 
;en signs of increased intracranial pressure, 
lut 86 per cent of these also showed choked 
lisc. 

J. E. Habbe, M.D. 


Traumatic Pneumocephalus : Report of 
Eight Cases. Carl W. Rand. Arch. Surg., 
June, 1930, XX, 935. 

The term “traumatic pneumocephalus” may 
be broadly used to designate the entrance of 
air into the brain or cranial cavity follorving a 
fracture of the skull. This occurs particular!)- 
in those cases of fractures of the skull which 
communicate with the paranasal sinuses, es- 


pecially the frontal sinus. It may occur im- 
mediately or within several weeks following 
the injury. If evidence of air is found, an 
operative repair of the dural rent should be at- 
tempted. The diagnosis is made in practically 
all cases by means of the roentgen examina- 
tion, which discloses not only the amount of 
air present but its location. 

Eight cases are reported in this communica- 
tion and of tliese three patients died of menin- 
gitis. One of these cases had been operated 
upon after meningitis had become general. In 
five other operative cases there was complete 
recovery following closure of the opening in 
the dura. 

Howard P. Doub, jM.D. 


Indirect Signs of Brain Tumor as Noted 
in Routine Roentgen Examinations : Dis- 
placement of the Pineal Shadow: A Sur- 
vey of 3,000 Consecutive Skull Examina- 
tions. Cornelius G. Dyke. Am. Jour. 
Roentgenol, and Rad. Ther., June, 1930, 
XXIII, 598. 

A review of 2.724 routine skull roentgeno- 
grams and their subsequent case histories was 
made by the author to determine the signifi- 
cance of the reliability of pineal gland dis- 
placement. The gland was visible because of 
calcium content in 51 per cent of the total 
number, or 59 per cent of the patients over 
twenty years of age. Displacement, as deter- 
mined by the method of A'’astine and Kinney, 
was present in 39 per cent of all verified intra- 
cranial tumors, the most frequent displace- 
ment being in gliomas, which, in 56 per cent 
of all cases showed displacement, and meningi- 
omas, 43 per cent of which showed pineal dis- 
placement. Fourteen per cent of not defi- 
nitely proven pathologic cases showed pineal 
displacement, but a certain percentage of this 
group, the author believes, probably represents 
actual tumor pathologv" which, however, is not 
yet proven by operation or necropsy. The 
intracranial tumor apparently always displaces 
the pineal gland awa)* from the pathologic 
side if displacement does occur, except in pi 
tuitar)' gland lesions. 

J. E. Habbe, M.D. 
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SKULL (THERAPY) 

Treatment of Acute Head Injuries. An- 
tonio D. Young. Jour. Oklahoma St. Med. 
Assn., June, 1930, XXIII, 184. 

Tlie treatment of head injuries causes more 
anxiety than almost any other emergency of 
practice. Upon admission to the hospital, if 
shock is present, this is to be treated first. 
Immediate surgical treatment is usually nec- 
essary only for superficial hemorrhage or scalp 
laceration ; all further surgery can wait until 
recovery from shock, when a more accurate 
diagnosis of the case can be made. 

When the patient’s condition warrants. 
X-ray examination of the skull should be 
made, with a sufficient number of films to 
give details of the nature and site of the frac- 
tures. if any be present. Rarely has a patient 
ever died of a fractured skull ; he dies because 
of hemorrhage, brain destruction, or intra- 
cranial pressure. Every minute saved in be- 
ginning treatment of a severe case of head 
injury increases the chances of survival. Too 
often, valuable time is lost in waiting for un- 
necessary roentgenograms, while the patient’s 
shock and intracranial pressure go unattended. 
The patient will survive or succumb indepen- 
dent of fractured skull, so early X-ray films 
are not necessaiy. Following recovery from 
shock, the next essential step is to make the 
X-ray examinations completely and thorough- 
ly- 

W. W. Watkins, M.D. 


The Radical Treatment of Traumatic 
Epilepsy and its Rationale. Wilder Pen- 
field. Canadian Med. Assn. Jour., August, 
1930, XXIII, 189. 

Localization of the site from which an at- 
tack of focal epileps}'^ arises can rarely be de- 
termined by neurological examination alone. 
In an analysis of convulsive patterns it is 
necessary to borrow from the observations 
of physiological experimenters. The author 
analyzes from this viewpoint the phenomena 
produced by lesions in various areas, viz., 
the precentral gyrus, the frontal adversive 
field, the occipital eye field, the temporal ad- 
versive field, and the island of Reil. 


The most imjiortant diagnostic measure is 
encephalography, or roentgenography of the 
brain after spinal air insufflation. By this 
means it is possible to demonstrate cysts 
which connect with the ventricle or the 
.subarachnoid space, to determine cortical 
atro])hy, and to discover the size, shape, and 
position of the ventricles. Localized brain 
scars arc associated with wandering of the 
ventricles toward the site and side of the 
lesion. > 

Four interesting case reports are given in 
detail, three from the neurological service 
of the Royal Victoria Hospital, Montreal, 
and one from the service of the Presbyterian 
Hospital, New York City. In each case, 
methods of examination are given in detail 
and the radical treatment employed is de- 
scribed. In three cases, operation was done 
under novocain analgesia, and the hemi- 
spheres were explored electricall}’^ during 
the operation. 

In Case I there had been a depressed frac- 
ture of the left frontal bone seven years 
previously. The lesion being localized as in 
the left frontal area, the left frontal lobe 
was excised, with good results. There have 
been no convulsions in the year that has 
elapsed since the operation. 

In Case II a diagnosis of a contracting 
scar in the right cerebral hemisphere was 
made. There was a history of fracture of 
the parietal bone ten years before, convul- 
sions beginning two years after the accident. 
At the operation multiple lesions were found 
in the right motor and temporal areas, and 
a portion of the scarred area was removed. 
There has been mental improvement and 
comparative freedom from attacks in the 
year following operation. 

In Case III there had been a depressed 
fracture of the right frontal bone three years 
previously. Epileptiform convulsions began 
three years after the accident. X-ray exam- 
ination showed the anterior horns of both 
lateral ventricles, as well as the third ven- 
tricle, to be displaced somewhat to the right. 
At operation an extra-cerebral cyst was 
found over the right frontal area, the ante- 
rior part of the right frontal lobe was hard- 
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ened and yellowish in color, with adhesions 
to the dura and to the adjoining hemisphere 
of the opposite side. This lobe was ampu- 
tated. In the thirty months which have 
elapsed since operation there has been no 
recurrent attack. 

In Case IV there had been a depressed 
fracture of the right side of the skull, fol- 
lowed in four months by epileptiform sei- 
zures. X-ray examination showed moderate 
enlargement of the right ventricle and a 
deflection of the whole ventricular system 
to the right side. At operation the right 
dura was found to be densely adherent. 
This was removed with the underlying 
brain. There was good recovery for six 
months, when the attacks returned. 

L. J. C-VUTHR, I\I.D, 


SPINE (DIAGNOSIS) 

Hypertorsion of the Child’s Cervical 
Spine in the Roentgenogram. E. Kehrer. 
Strahlentherapie, 1930, XXXVII, 609. 

It is stated that the cervical spine of chil- 
dren permits an extensive torsion of the head, 
much more tlian in an adult. This fact must 
be considered in diagnosing the intra-uterine 
position of an embiy^o as shown on roentgen 
examination, in order to prevent errors in in- 
terpretation. Certain changes in position can 
be brought about by external forces, as, for 
instance, changes in position of the delivering 
woman. A number of cases are briefly re- 
ported, accompanied by roentgenograms of the 
pelvis, illustrating the author’s contention. 

Ernst A. Pohle, M.D., Ph.D. 


A Contribution to the Study of the Sig- 
luficance of Some Particular Alterations of 
the Vertebrae. Desiderio Perotti. La Radi- 
ologia Medica, August, 1930, XVII, 932. 

The author describes seven cases in which 
clinical symptoms led to a diagnosis of spondy- 
litis. The radiological investigation revealed 
anomalies of the limiting surfaces of the ver- 
tebrae, and spherical-shaped depressions which 
presented some of the cartilaginous nodules 


described by Schmorl. These lesions are re- 
garded as of tuberculous origin, and must be 
interpreted as either initial stages of vertebral 
decay or as isolated areas of the tuberculous 
process surrounded by calcification of the bone 
in which they are located. In the opinion of 
the author the most important signs of early 
spond 3 'litis are Schmorl’s nodules and the en- 
largement of the inter-vertebral spaces, with 
irregularities of the limiting surfaces. 

L. Marinelli. 


X-ray Observations in Low-back In- 
juries. James C. Johnston. Jour. Oklahoma 
St. Med. Assn., April, 1930, XXIII, 114. 

Aldiough manv back injuries will show no 
visible changes in the bones, at times evidences 
which are significant may be found. Particu- 
lar care should be taken to examine the fifth 
lumbar vertebra and its articulations for slight 
changes shortly after injury, and for subse- 
quent bone deposits indicating ligament and 
joint injur}^ If the type of trauma applied 
and the direction of the force are borne in 
mnid, it will assist in making and interpreting 
roentgenograms. 

W. Watkins, M.D. 


The Differential Diagnosis of the Pain of 
Angina Pectoris and the Radicular Syn- 
drome of Hypertrophic Osteo-arthritis of 
the Spine. Don C. Sutton. Illinois Med. 
Jour., September, 1930, LVIII, 202. 

In the presence of hypertrophic osteo- 
arthritis of the spine, angina pectoris should 
be diagnosed when (1) the attacks follow ef- 
fort and are of short duration after rest ; (2) 
the individual with an anginal attack, regard- 
less of its mildness, has a fear of continuing 
effort and stops of his own accord; (3) at- 
tacks following a heavy meal disappear after 
the stomach is emptied; (4) nocturnal attacks 
are of similar short duration and a history of 
pain following effort can be obtained; ( ) 
anginal attacks always disappear after the giv- 
ing of nitrites to full physiological effect. 

The referred pain of nerve-root pressure in 
hypertrophic osteo-arthritis should be diag- 
nosed when (1) pain is increased by move- 
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mcnls of the spine and is steady in character; 
sharp, stabbinq:, or cutting pains may be felt 
at the periphery of nerve distrilnilion ; (2) 
the steady pain or ache is often fell most after 
exercise and is j^crsislent for lonp periods; 
(3) carefully elicited history reveals similar 
pain on the rip;ht side and usuallj' over other 
spinal nerves ; (4) Dejcrinc’s sign is present, 
especially after sneezing or coughing; (5) 
pain is often felt between the shoulder 
blades; (6) the X-ray shows evidence of hy- 
pertrophic changes in the bodies of the verte- 
bra;. The nerve pain is hypertrophic osteo- 
arthritis of the spine is never relieved by the 
administration of nitrites, 

C. H. DkWitt, M.D. 


Myelomatosis in a Child of Eight Years. 
Paul Jacoby. Acta Radiologica, 1930, XI, 
Fasc. 2, 224. 

A ease of myelomatosis of the spine is re- 
ported. The vertebra; showed a compressed 
structure and were markedly decalcified. At 
postmortem examination, the vertebra; were 
found to be masses of soft, reddish material, 
practically without osseous structure. 

M. J. Gevman, M.D. 


An Analysis of One Hundred Consecutive 
Cases of Back Strain. Myron O. Henry. 
Minnesota Med., August, 1930, XIII, 572. 

Study was undertaken to determine the rel- 
ative frequency and importance of the vari- 
ous findings in cases of back strain occurring 
in private practice. Every case was studied 
with stereoscopic, antero-posterior, and lateral 
roentgenograms. Eighty per cent showed 
some sort of anatomic variation of congenital 
type. Abnormally placed postero-lateral ar- 
ticulations were found in 63 per cent of the 
cases. Sacralization appeared in S per cent 
and spina bifida in 7 per cent. Arthritic 
changes were shoSvn in 5 per cent. This is a 
most bothersome condition to insurance com- 
panies, the expression “pre-existing dormant 
arthritis, aggravated by injury” having become 
very common. Most cases can be relieved b)' 
rest and mechanical support and fixation, al- 


though fusion operations arc sometimes re- 
quired. 

W. W. Waticins, M.D. 


A New Radiographic Method for the 
Study of the Cervical Vertebrse. Pietro 
Ottonello. Anales de Radiologia, April, 
1930, II, 57. 

The technic, as described by the author in 
radiographing the cervical , vertebra; in the 
antero-posterior position, is as follows: The 
patient lies on the Bucky in the supine posi- 
tion, with the head slightly extended and held 
with a compression band, and the rays are 
centered on the chin, with the patient’s mouth 
closed. (While the author gives specific ra- 
diographic factors, these, of course, can be 
changed in accordance with the technic used 
by the operator ; the longer the exposure time, 
the better.) During the exposure the patient 
opens and closes his mouth rhythmically, 
while holding his breath, at a rate of once or 
twice per second. 

Illustrations accompanying the article show 
that the movement of the lower jaw, while 
somewhat blurring the field covered by the 
mandible during movement, permits the vis- 
ualization of all the cervical vertebree, and the 
blurring does not seem to interfere with the 
diagnostic qualities of the film. 

P. R. Casellas, M.D. 


The Klippel-Feil Disease. A. J. Pytel and 
S. S. Chaievitch. Vestnik Rentgenologii i 
Radiologii, 1930, VIII, No. 1, p. 45. 

The Klippel-Feil disease is an affection of 
the cervical vertebra:, characterized by short- 
ening of the neck, limitation of motion of the 
head, and low limit of the hair on the back 
of the neck. The head appears to rest direct- 
ly on the thoracic cavity. Roentgenologic in- 
vestigation of tlie neck will often reveal com- 
plete fusion of the cervical vertebrse, giving 
the appearance of a single mass. The number 
of cervical vertebrse may be diminished. Oc- 
casionally a spina bifida may be discovered, 
and frequently other anomalous affections are 
found in the skeletal system. The etiological 
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factors of the disease are not known : most 
frequently it is of congenital origin. 

The authors report four cases, all of them 
being in female patients. Photographs and 
roentgenographs accompany the paper. 

Samuel Brown, M.D. 


The Differential Diagnosis of Diseases 
and Post-traumatic Changes of the Verte- 
brae. Hans Holfelder. Rontgenpraxis, Oct. 
1, 1930, II, 865. 

Diseases and post-traumatic changes of the 
vertebrae are the most difficult chapters in 
industrial surgery. It is possible to demon- 
strate all parts of the vertebrae on the film; 
an antero-posterior examination alone should 
not be considered sufficient, but a lateral film 
should always be taken. Stereoscopic films 
may be desirable in certain cases and are tech- 
nically not difficult to obtain. The interpreta- 
tion of roentgenograms of the vertebrae, espe- 
cially in relationship to post-traumatic changes, 
is not simple, as entirely different causes may 
lead to the same anatomical changes. It is 
important, for insurance purposes, to have a 
roentgen examination of the vertebrae in every 
case of spine injury immediately after the ac- 
cident. It is then possible to state in the future 
whether or not pathological changes were pres- 
ent at the time of the injury, or if they were 
sequences of it. Recent fractures of the verte- 
bral bodies are usually easy to diagnose, but 
the diagnosis of fractures of the transverse 
processes are more difficult. A fracture of the 
transverse processes without dislocation has 
not been described in the literature, and we 
should hesitate to diagnose it unless some dis- 
placement is present. Occasionally it is impos- 
sible to demonsti'ate recent fractures of the 
arches. Secondary bone changes such as callus 
and deformities may lead to a diagnosis some 
time after the injury. Slight injuries of the 
vertebral bodies usually lead to later changes, 
especially arthritic and hypertrophic in charac- 
ter, which may cause considerable discomfort 
and pain. Such changes, however, may take 
place not only after injuries but also due to 
arthritis deformans. Clinical symptoms are 
often entirely absent even with marked roent- 


genologic findings. The roentgenologic findings 
and the clinical symptoms do not always paral- 
lel each other. A generalized spondylitis de- 
formans cannot be explained as caused by an 
injury. A localized spondylarthritis defor- 
mans, when found in the neighborhood of the 
injured area, should be considered as caused 
by an accident, as long as we do not know 
more about this disease. 

In later stages of post-traumatic changes, 
many differential diagnostic difficulties present 
themselves. Congenital synostoses, and con- 
genital deformities of the vertebral bodies may 
be mistaken for old fractures. However, the 
height of the body in these cases is normal 
in congenital abnormalities, and decreased 
after fractures. Cervical ribs, lumbar ribs, 
and anomalies in the region of the fifth lum- 
bar and the first sacral vertebrae must some- 
times be differentiated from post-traumatic 
changes. The narrowing of a body may be due 
to senile osteoporosis, or osteomalacia, or to 
Perthes’ disease isolated in a vertebral body; 
also tumors and infectious diseases may lead 
to a narrowing and partial destruction. The 
differential diagnosis from a post-traumatic 
narrowing by the roentgen film alone is some- 
times impossible. If one finds the contour 
of the vertebra in question, protruding over 
the neighboring vertebrre, one should think of 
a fracture rather than a metastatic or inflam- 
matory process. Each case has its own prob- 
lems, and we are still far distant from a satis- 
factor}' understanding. 

H. W. Hefke, M.D. 


THROAT (DIAGNOSIS) 

The Roentgen Examination in Diseases 
of the Trachea. Max Sgalitzer. Rontgen- 
praxis, July 15, 1930, II, 636. 

The X-ray examination is able to show 
pathological displacement and narrowing of 
the trachea better than any other clinical meth- 
od. Such changes are most often caused m 
goiter patients. The value of the roentgen ex- 
amination in determining the presence of a 
substernal goiter is well known. One examina- 
tion which is not generally known is the test 
of the resistance of the tracheal wall by Val- 
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salva’s and Muller’s method (increase and de- 
crease of the intratracheal air pressure). Tra- 
cheomalacia can thus easily he demonstrated. 
Not only (goiters, hut glandular tumors of the 
neck and mediastinum, aneurysms, lung tumors, 
tuberculosis, pneumothorax, and h 3 'drothorax 
may lead to a displacement of the trachea. 
Aneurvsms most often seem to displace the 
trachea laterally, and mediastinal tumors, an- 
teriorlv or posteriorly. 

H. W. Hei.'Ke, 


THYMUS (DIAGNOSIS) 

The Incidence of Widened Thymic Shad- 
ows in the New-born. J. Victor Greene- 
baum, Leo S. Friedman, and Samuel Brown. 
Jour. Med., February, 1930, X, 577. 

Roentgenograms have been made of the 
thymus glands of all white babies born in the 
free wards of the Jewish Hospital, during the 
past five years, and 304 consecutive roent- 
genograms form the basis of this report. Only 
films taken when the baby was quiet are in- 
cluded. In the series 30.5 per cent showed 
widened thymic shadows. They regard a 
standardized technic as essential, if 3 cm. in 
the second interspace is taken as the upper 
limit of normal. 

W. W. Watkins, M.D. 


Some Observations on the Thymus in 
Early Infancy. E. H. Shannon. Canadian 
Med. Assn. Jour., June, 1930, XXII, 775. 

This study is an analysis from the findings 
contained in the radiography of the thymus 
glands of 219 infants. The technic employed 
was as follows ' focal skin distance of 30 
inches, 30 ma., 80 K.V., one-quarter second. 
The target must be centered accurately over 
the thymus at a point one inch below the su- 
prasternal notch. Only normal cases were 
radiated, and from the series were excluded 
prematures and all cases presenting symp- 
toms referable to the thymus. Measurements 


of the thymus shadow were made, at the level 
of the third thoracic vertebra, of the total 
transverse diameter of the gland, and of the 
c.xtcrnal diameter of the chest at the same 
level. The smallest thymus found measured 
2.2 cm. and the largest 5.4 cm., the average of 
all cases being 3.2 centimeters. The average 
ratio of thymus to chest diameter was 1 ;22. 

In a further series of 50 consecutive cases 
referred for examination or treatment, with 
more or less definite symptoms of thj'mic en- 
largement, the largest shadow was 4.6 cm. and 
the smallest 2.4 centimeters. The average size 
was 3.4 cm., and the average thymus-chest ra- 
tio was 1 ;207. 

The conclusions reached from the study of 
the two series of cases are that the presence 
of a large thymus shadow on the X-ra}^ plate 
has no direct or definite interpretation in terms 
of pathology or clinical symptoms, and that, 
therefore, clinical manifestations should be the 
sole index as to the advisability of treatment. 
While the discrepancy between the size of the 
gland and production of symptoms favors the 
endocrine theory of thymus disease, those 
who uphold the mechanical theor}’’ offer the 
obvious and irrefutable argument that where 
an apparently small gland appears to pro- 
duce symptoms, there actually exists antero- 
posterior enlargement not demonstrable in the 
roentgenogram. The chief value of roentgen- 
ograms of the thymus in early infancy is to 
confirm an indefinite clinical diagnosis of en- 
larged thymus, or to check the results of X- 
ray treatment in reducing the size of the gland 
shadow. They are also of value in determin- 
ing changes in the size of the gland in cases 
which show recurrence of symptoms. 

In order to determine what changes take 
place in the size of the thymus gland in the 
first few days of life a further series of 33 
cases were radiographed. The average size 
within 5 hours of birth was 3.7 cm., whereas 
the average three days later was 3.15 centi- 
meters. Very little change was noted in size 
subsequent to the third or fourth day. The 
practical conclusion from this latter series was 
that the examination should be delayed until 
the third or fourth day after birth, unless 
there are urgent indications earlier. The 
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technic employed in X-ray treatment, where 
indicated, was as follows: focal skin distance 
10 inches, 90 K.V., 5 ma., filtration of 4 mm. 
aluminum. Treatments are given alternately 
anterior!}' and posteriorly over the gland area 
for four doses at weekly intervals. The only 
criteria of treatment are that it should reduce 
the size of the gland without being too heavy. 

L. J. Carter, M.D. 


Thymic Shadows of New-born Infants. 
H. B. Podlasky and S. E. Kohn. Am. Jour. 
Dis. Child., April, 1930, XXXIX, 782. 

One hundred consecutive new-born infants, 
less than twenty-four hours old, were studied. 
According to the authors, it was not always 
possible to obtain roentgenograms in the same 
phase of respiration. The so-called postero- 
anterior position in recumbency at full inspi- 
ration has been considered best by the authors. 
A standard technic at 30 inch distance, one- 
eighth second e-xposure, 55 K.V., and 25 ma. 
was used. 

A mediastinum one and one-third times the 
width of the thoracic vertebrse, measured at 
the second thoracic level, was considered nor- 
mal. By definitely enlarged, the authors mean 
a width at the second thoracic vertebra which 
proved to be more than twice that of the lat- 
ter’s transverse diameter. 

With the above standards, 35 of the 100 
infants showed definitely enlarged thymuses. 
None of the symptoms usually referable to 
thymic enlargement was evident in the 35 
cases described. 

The authors mention that great variation 
has been found in the size of the thymus be- 
tween recumbent and upright positions, and in 
inspiratory and expirator}' phases. 

Lateral views were not included in this 
study, as suggested by Pancoast and Pender- 
grass, in their recent work. 

F. B. Mandeville, M.D. 


Hyperplasia of the Thymus: A Study of 
1,045 Patients Including Available Family 


and Maternal History. Sam W. Donaldson. 
Am. Jour, Roentgenol, and Rad. Then, No- 
vember, 1930, XXIV, 523. 

The writer emphasizes the importance of an 
early diagnosis of hyperplasia of the thj-mus. 
The diagnosis and treatment of an enlarged 
thymus is a problem of the radiologist. The 
author has found satisfactory results in the 
treatment by using the small fractional dose 
method, the average case receiving three or 
four treatments. 

He emphasizes the belief that enlargement 
of the thymus appears to belong to family 
groups. Roentgen examination is indicated in 
all children in whom a familial histor}' of en- 
larged thymus in the children is obtained. 
Certain cases of thymic enlargement do not 
decrease in size after irradiation but the 
symptoms subside. There is only unconvinc- 
ing evidence that there may be a relation 
between enlarged thymus in the offspring and 
thyroid disturbance in the mother. While 
there is some evidence that larger babies are 
more apt to have enlargement of the thymus 
than the smaller ones, this is not enough to 
limit investigation to the larger babies only. 
The finding of an enlarged tliymus shadow 
was slight!}' more common in females in this 
series of cases. 

J. E. Habbe, M.D. 


THYROID (DIAGNOSIS) 

Hyperparathyroidism. John de J. Pem- 
berton and Kenneth B. Geddie. Ann. Surg., 
August, 1930, XCII, 202. 

A case of hyperparathyroidism in a girl 
fourteen years of age, due to excessive para- 
thyroid secretion caused by parathyroid ade- 
noma, is presented in detail. Hypercalcemia, 
hypophosphatemia, progressive weakness, loss 
of muscular tonus, abdominal pain, vomiting, 
anemia, polydipsia, polyuria, and decalcifica- 
tion of the skeleton, are the main symptoms. 

In the authors’ case roentgenograms of all 
of the bones presented evidence of a diffuse 
decalcification without loss of the normal 
structure of bone. Films of the skull vault, 
pelvis, and knees are included in the paper. 
Roentgenograms taken four weeks after the 
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removal of the paratliyroicl adenoma did not 
reveal any increase in the density of the bones. 
The clinical symptoms were improved. 

The literature on the parathyroid glands 
since their discovery by Sandstrom is reviewed 
by the authors. The possible relationship of 
hyperparathyroidism to osteomalacia, osteitis 
fibrosa, rickets, and tetany is discussed. 

F. B. Mandevili.k, M.D. 

The Clinical S 3 mdrome of Hyperpara- 
thyroidism. David P. Barr and Harold A. 
Bulger. Am. Jour. Med. Sci., April, 1930, 
CLXXIX, 449. 

Hofflieinz was able to collect 45 cases in 
which paratliyroid tumor or hyperplasia was 
certain between the years 1900 and 1925. To 
this number the authors have added 29 more. 
These include both malignant and benign 
tumors, as well as enlargement due to simple 
hyperplasia. 

The symptoms of clinical hyperparathyroid- 
ism are similar to those produced by the ex- 
perimental injection of excessive amounts of 
parathormone, i. e., hypertonia and diminished 
electrical excitability of muscle, decalcification 
of bones, hypercalcemia, and abnormal excre- 
tion of calcium in the urine. Hypercalcemia 
is the most significant clinical sign in the diag- 
nosis of hyperparathyoidism and usually indi- 
cates increased function of the parathyroid 
glands. 

There is apparently a direct relation be- 
tween tumors of the parathyroids, with in- 
creased function, and generalized osteitis 
fibrosa cystica (von Recklinghausen’s disease), 
as 32 of these patients suffered from a gener- 
alized form of osteitis fibrosa cystica. Nine 
others were diagnosed as osteomalacia. A 
number of the cases collected by the authors 
showed marked improvement, with a definite 
decrease in the serum calcium after the re- 
moval of the parathyroid tumors. The au- 
thors feel that in generalized osteitis fibrosa 
cystica the clinical picture of hyperparathy- 
roidism is most frequently encountered ; it may 
possibly be primary and is unquestionably 
harmful. The determination of calcium and 
phosphate content of the serum should be 


made in all cases of generalized bone disease, 
not only' as a matter of interest but because of 
their therapeutic indications. 

Roe J. Mater, M.D. 


THYROID (THERAPY) 

Special Points in the Treatment of Dis- 
eases of the Thyroid Gland. C. C. Higgins. 
Journal-Lancet, March 1, 1930, L, 99. 

In connection with the treatment of exoph- 
thalmic goiter, the author estimates that of the 
two thousand or more patients observed yearly 
more tlian one-half have hyperthyroidism. 
During the past two years. X-ray treatment 
has been used on many of these. The main 
argument against this treatment is the im- 
portance of the time element, during which in- 
terval visceral changes may develop. He does 
not advocate X-ray treatment as the primary 
form of therapy in many cases. 

W. W. Watkins, M.D. 


Roentgen Treatment of Toxic Goiter. E. 
Hayer and W. Hufschmid. Strahlentherapie, 
1930, XXXVI, 477. 

Roentgen treatment of toxic goiter has been 
very satisfactory in the medical clinic of the 
University of Kiel. Three fields of exposure 
were used, one each over the left and right 
lobe of the thyroid and one over the thymic 
area. Technic: 150 to 180 K.V., 4.0 A1 or 
0.5 copper; half value layer in copper = 0.3 
or 1.15 mm.; initial dose approximately 60 r. 
If this was tolerated well, 90 to 120 r were 
given after 14 days, and 150 or 180 r two or 
three weeks later. In most cases only one 
field per day was exposed. Of 47 patients 
who were treated one year previous to this 
report, 21 are free of symptoms and improved, 
7 show no improvement, 6 died, 6 were oper- 
ated on, and 7 could not be traced. Of 57 
patients who were under treatment longer than 
three months, 10 are free of symptoms 29 are 
improved, and 16 are unimproved. One pa- 
tient died and one did not return for further 
treatment. Of 19 patients who have been 
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under treatment less than three months, 15 
are improved, 3 not improved, and 1 could 
not be traced. 

The author makes the recommendation that 
X-ra)'- therapy be given a trial in all cases of 
toxic goitei', unless alarming symptoms de- 
mand immediate operation. 

E. A. PoHLE, M.D., Ph.D. 


Malignant Tumors of the Thyroid Gland. 
Carrington Williams. Virginia Med. Month- 
ly, July, 1930, LVII, 228. 

In treating malignant tumors of the thyroid 
gland, remember that man}' of them arise in 
pre-existing adenomas. All nodular goiters 
should be removed. When the cervical lymph 
nodes are involved the condition is usually in- 
operable, but not always so. Following oper- 
ation, very thorough treatment by X-ray is ad- 
vised, regardless of the possibility of hypo- 
thyroidism. The inoperable cases may derive 
considerable relief from radium and X-ray, 
and should be so treated. 

W. W. Watkins, M.D. 


Our Method of X-ray Therapy of Base- 
dow’s Disease in Older Women. Anna 
Jugenburg. Strahlentherapie, 1930, XXXVI, 
491. 

The author observed five deaths among 160 
patients with Basedow’s disease whose his- 
tories are briefly related. In addition to the 
usual exposure of the thyroid and thymic re- 
gion the hypophysis was also irradiated by fil- 
tered roentgen rays of short wave length. 
Technic : 6 X 8 sq. cm. field, one each over the 
left and right temporal, one over the occipital, 
and one over the frontal region, 242 r per 
field. In one sitting there was only one field 
given, the next one at from 1 to 2 days’ in- 
terval. 

The author arrives at the conclusion that 
Basedow’s disease in older women takes a 
more severe course. The disturbance in the 
endocrine system is caused by changes in the 
ovaries, thyroid, and hypophysis. In all cases 
where exposure of the thyroid alone does not 


lead to improvement the hypophysis is irradi- 
ated next. This therapy is also indicated in 
younger women suffering from Basedow’s dis- 
ease, if a hyperfunction of the hypophysis is 
probable. 

E. A. PoHLE, M.D., Ph.D. 


TUBERCULOSIS (DIAGNOSIS) 

The Diagnosis of Early Ileocecal Tuber- 
culosis : A Preliminary Report, with Special 
Reference to the Double Contrast Enema. 
J. Gershon-Cohen. Am. Jour. Roentgenol, 
and Rad. Then, October, 1930, XXIV, 367. 

This report is intended to set forth the tech- 
nic and to emphasize the value of the “double 
contrast colographic” studies of ileocecal tu- 
berculosis. Without special preparation, an 
opaque mixture, such as is in common use, is 
first injected into the colon under roentgeno- 
scopic control, paying special attention to 
spasm and irritability of the colon, particular- 
ly on the right side. Mass peristalsis, anastal- 
sis, competency of the ileocecal valve, outline 
of the colon, ileocecal valve, and terminal 
ileum, the presence or absence of pain and 
tenderness over any segment of the colon, the 
distribution, form, balancing, and the peristal- 
tic changes of the haustra, the mobility of the 
cecum and ascending colon, and the constancy 
of irregularities are noted. Roentgenographic 
examinations are also made and the patient is 
permitted to evacuate the opaque contents. 
This is followed by another intermediary 
roentgenoscopic examination and the distribu- 
tion of the residual contents noted. Mass 
peristalsis of a residual column in any colonic 
segment is looked for at this time. The colon 
is then slowly inflated with air, using a Pu- 
litzer bag with a ball-valve. The roentgeno- 
scopic examination is then repeated. The au- 
thor considers this method more valuable in 
arriving at an earlier and more definite diag- 
nosis. These studies are made with greater 
dispatch and less annoyance to the patient 
than when the serial meal method is used. 
They require fewer exposures than the serial 
examinations, and when repeated at legular 
intervals are of precise prognostic value, fur 
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nisliiiifr an index of therapeutic progress. The 
article is well illustrated. 

J. E. HAiiin:, M.D. 


Tuberculosis of the Knee Joint, Demon- 
strated by Oxygen Injection into the Joint. 
B. Ulrichs. Rbntgenpraxis, Sept. 15, 1930, 
11, 817. 

The diagnosis of tuberculosis of the knee 
joint often offers considerable difficulty. The 
injection of oxygen into the joint occasionally 
assists in making possible a better diagnosis 
and may also he of therapeutic value. The 
author has never encountered any accidents 
caused by tbe injection, altbougli lie has used 
it in over two hundred cases. The technic of 
this procedure is that of Wollenberg. Good 
roentgenograms and sliort descriptions of some 
cases indicate the usefulness of this method in 
selected cases. 

H. W. Hefke, M.D. 


Roentgen Diagnosis of Pulmonary Tu- 
berculosis in Infants and Children. Rolla 
G. Karshner. California and Western Med., 
August, 1930, XXXIII, 565. 

The roentgenogram will show a pneumonic 
infiltration of moderate extent which may oc- 
cur in any lobe. It may be multiple. Moie 
frequently the healed remains of the primitive 
infiltration are detected, though in the greatei 
number of cases it becomes invisible because 
of its size. Often it is represented only by a 
strand of fibrous tissue, generally in an up- 
per lobe. Not infrequently the pleura in the 
region of the site of the initial lesion is in- 
volved, leaving a sharp linear shadow ex- 
tending from the hilum to the periphery. Be- 
fore pathologic studies revealed the frequency 
of pulmonary infection in the early months of 
life, with increasing infection year by year, 
tuberculosis in infancy was regarded as almost 
invariably fatal. We now know that even in 
infancy an advanced tuberculous process may 
heal. 

In the diagnosis of tuberculosis of the intra- 
thoracic lymph nodes, the roentgenogram is 
indispensable. The diseased lymph nodes, m 
all their variety of size, shape, and position, 
are projected as dense shadows extending be 


yond the mediastinum into the pulmonary field. 
Lateral views of the chest are essential. 

In children, the problem of diagnosis of 
tuberculous hilum glands becomes more dif- 
ficult. It can rarely be stated from the roent- 
genogram whether or not disease of the intra- 
thoracic lymph nodes is the cause of the child’s 
symptoms. There may be no correspondence 
between the size of the glands and the severity 
of clinical symptoms. Neither can enlargement 
of the tuberculous nodes always be distin- 
guished from moderate tumefaction of hyper- 
plastic lymph nodes, particularly in the ab- 
sence of caseation or calcification. 

Hilum tuberculosis is a much more com- 
mon form of the disease in early adult life, yet 
but for the roentgenogram it would usually be 
undiscovered. The process originates at the 
root of the lung and extends outward a vari- 
able distance. 

In infants, it consists of a cheesy tuber- 
culosis of the lung root tissues, rapidly pro- 
gressive, with a bad prognosis. The triangular 
shadow of ordinary infantile pneumonia has 
its base at the periphery, whereas in hilum 
tuberculosis it is at the root. In the author’s 
experience it was nearly always right-sided. 

This may be a terminal phenomenon in any 
l3'pe of tuberculosis. In rare instances it is 
purel}' pulmonary, the infiltrations not reg- 
ular in distribution, and there may be casea- 
tion or fibrosis. This type ocurs secondary to 
an older lesion in the lungs and may develop 
after the age of infancy. The first symptoms 
frequently follow closely upon measles or 
whooping-cough. The disease occasionally 
heals, though it is usuall}’^ fatal. 

F. B. Sheldon, M.D. 


Tuberculosis in Children. Henry D. Chad- 
wick. New England Jour. Med., May 29, 
1930, CCII, 1044. 

The diagnosis of tuberculosis in children de- 
pends upon consideration of the history, symp- 
toms, physical signs, tuberculin test. X-ray evi- 
dence, and exclusion of other causes for symp- 
toms. 

“An X-ra)^ is indispensable in the examina- 
tion of a child’s chest. Without it a positive 
diagnosis of the childhood type of tuberculo 
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sis cannot be made. Furthermore, a physi- 
cian, however good a clinician he may be, is 
not justified in excluding tuberculosis with- 
out checking his physical examination of the 
chest with the evidence that only an X-ray 
film can give.” 

The two L’^pes of lesions to be looked for in 
the roentgenogram are; (o) the parenchymal, 
which may be nodular or diffuse, and (b) the 
tracheobronchial, which may be seen as masses 
along the trachea, tlie main bronchi, or their 
larger subdivisions. One or the other, or a 
combination of botli, may be present. 

W. W. Watkixs, ILTi. 


Pulmonary and Secondary Intestinal 
Tuberculosis : A Correlative Study. Eli H. 
Rubin, Am. Rev. Tuberc., August, 1930, 
XXII, 184. 

The author gives detailed reports on the 
presence of intestinal and laiyngeal tuberculo- 


sis found in the course of five hundred autop- 
sies on patients who had died of pulmonary 
tuberculosis. 

Approximately 65 per cent of patients who 
had died of chronic pulmonar}’’ tuberculosis 
between the ages of 31 and 50 years had in- 
testinal tuberculosis also, and lar^mgeal tuber- 
culosis was found in 45 per cent. A much 
larger percentage of intestinal and lar 3 ’ngeal 
involvement was’found in the caseous than in 
the fibrotic types. From a study of this se- 
ries, the author found well developed, com- 
plete healing in the intestinal involvements, 
which, to his mind, refutes the idea long held 
that such a complication bars all chance of 
recovery. 

The article, as a whole, gives valuable data 
on the subject and teaches the necessity of 
further examinations than of the chest alone 
in pulmonary tuberculosis. 

S. C. Barrow, M.D. 
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Intravenous Urography 

J^atest <LAdva7tce 

C OMPREHENSIVE tests by competent American 
investigators have demonstrated the efficiency of 
Skiodan for intravenous urography. Its principal 
characteristics are as follows: 

1. Efficient in 20 Gram dose. 2. Stable indefinitely 
in solution. 3. Promptly produces renal shadow, 

4. Almost completely eliminated in a few hours. 

5. Well tolerated, without symptoms of iodism. 

SKIODAN 

Trademark 

Brand of METHIODAL 

Literature sent 07i 7'eqnest 

Obtainable in bottles of 20 Grams from whole- 
sale druggists and from dealers in x-ray supplies. 


WiNTHROP CHEmnAL COMPANY. INC. 

170 VARICK STREET NEW Y O R K. N Y. 





Tlus no substitute 
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. . . and this predominating pref- 
erence of leading roentgenologists 
for Patterson Fluoroscopic Screens 
is steadily increasing. 



Bright, clear images are assured by 
Pattersons year after year. Neither 
dampness, heat, nor the continual 
bombardment of X-rays diminish 
the fluorescent properties of the 
stable chemical combination from 
Avhich Patterson Screens are 
made. 

Their lack of grain, freedom from 
lag and brilliant 'svhite light em- 
phasizes the minutest details even 
of moving organs. 


Small -wonder that more than 90% 
of all fluoroscopic screens in use 
today are Pattersons. 


THE PATTERSON SCREEN COMPANY 

DtpuR TOWANDA, PENN., U.S.A. 

Patterson 



Screens 


INTENSIFYING h FLUOROSCOPIC 



Approved methods of mounting and ^ 
cleaning and directions for proper care I 
of intenstfy’ing and Jluoroscopic screens I 
are presented m ©ur booklet “For | 
Better Results from X^ray Screens.** 

W e Hill gladly send you a copy. ^ 


SCREEN SPECIALISTS 


FOR MORE THAN 16 YEARS 
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Which One of “Standard’s” 16 Different 
X-Ray Tables Will Best Fit Your Needs? 


A MOTOR DRIVEN RADIOGRAPHIC AND 
FLUOROSCOPIC POTTER BUCKY TABLE 

WITH COUNTERBALANCED FLAT TOP POTTER 
BUCKY DIAPHRAGM, FITTED WITH MAGNETIC RE- 
LEASE, X RAY TIMER SWITCH, AND ILLUMINATED 
DIAL, AND ARRANGED TO TRAVEL THE FULL 
LENGTH OF THE TABLE. THE TABLE IS SO CON- 
STRUCTED THAT THE X RAY FILM IS A MINIMUM 
DISTANCE FROM THE TABLE TOP. THE TABLE 
TILTS FROM VERTICAL TO TRENDELENBURG AND 
MAY BE STOPPED AT ANY INTERMEDIATE POINT 
INSTANTLY AND WITHOUT COASTING. THE 
FLUOROSCOPIC FIELD IS REGULATED BY DUAL 
SHUTTERS FOR EASE OF iMANIPULATION IN EITHER 
THE VERTICAL OR HORIZONTAL POSITION. 



MFB 


A NON-TILTING RADIOGRAPHIC AND FLUOR- 
OSCOPIC POTTER BUCKY TABLE 

FITTED WITH FLAT TOP BUCKY DIAPHRAGM 
WHICH TRAVELS THE ENTIRE LENGTH OF THE 
TABLE. BUCKY IS FITTED WITH MAGNETIC RE- 
LEASE, X RAY TIMER SWITCH AND ILLUMINATED 
DIAL. THE FLUOROSCOPIC TUBE CARRIAGE AND 
FLUOROSCOPIC SCREEN MOVE AS A UNIT THE 
ENTIRE LENGTH OF THE TABLE. 

THIS TABLE MAY ALSO BE FURNISHED FOR RADIO- 
GRAPHIC WORK ONLY OR FOR FLUOROSCOPIC 
WORK ONLY. 


A HAND TILT RADIOGRAPHIC AND 
FLUOROSCOPIC TABLE 

SO WELL BALANCED THAT IT MAY BE READILY 
TILTED FROM THE TRENDELENBURG TO THE 
VERTICAL WITH A PATIENT IN POSITION. COUN- 
TERWEIGHTED FLUOROSCOPIC CARRIAGE AND 
SPRING BALANCED FLUOROSCOPIC SCREEN. 

THIS MODEL CAN ALSO BE SUPPLIED WITH COUN- 
TERWEIGHTED POTTER BUCKY DIAPHRAGM WHICH 
TRAVELS THE ENTIRE LENGTH OF THE TABLE. 

THERE IS AVAILABLE ANY ONE OF FOUR DIFFER- 
ENT TYPE TUBE STANDS TO OPERATE IN CONJUNC- 
TION WITH THESE TABLES. 



BRF 



2WRF 


Priced From ^5T5.00 to $2550.00 


WRITE FOR FURTHER DETAILED INFORMATION TO YOUR DEALER OR TO 


STANDARD X-RAY CO. 

1930 IV. Barling S*. CHICAGO, III. 

Makers of 

^•LIMITED CAPACITY SAFETY TRANSFORMERS’’ 
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THIS IS WHAT WE CLAIM: 

that the 

LINE FOCUS 

Focus In true ollows morc than 

dlmcmlons, ns 

nctuntrd twicc tltcload for 

electrically , , 

the same degree 
of definition. 


HENCE, to make a square and fair test between a line focus and a 

round focus tube with regard to definition of the detail : 

Using the same exposure factors and same distance you ought to 
compare tubes with the same loading capacity. 

Basing your test on the comparison of tubes of the same degree of 
definition (under same conditions) use a maximum load for 
the exposure time, and you will find with the line focus tube 
you can take your picture from a greater distance, thus improv- 
ing considerably on the definition and the distortion factor. 

If it is not improvement on the definition you care about, but 
speed, use the same distance and you can reduce the exposure 
time by 50% and more. 

WALLER MULLER COMPANY 

612 North Michigan Avenue 

CHICAGO, ILLINOIS 
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THE ONLY RADIOPAQUE OIL OF LOW VISCOSITY 



SINUS VISUALIZATION 


SINUS VISUALIZATION 

Low viscosity and correct 
radiopacity insure: 

(1) Ease and complete- 
ness of filling. 

(2) Maximum of deline- 
ation. 

(3) Rapidity of drainage. 



INTRA-UTERJNE STUDIES 


PYELOGRAPHY 


(1) The high radiopacity of Brominol Light as 


iodide solutions results 
in pyelograms of strik- 
ing clarity. 

(2) Being an inert, 
non-ionized, non-irri- 
tant oil, Brominol Light 
causes no irritation or 
reactions. 



compared "with sodium 

INTRA- 
UTERINE STUDIES 
Brominol Light 
makes possible deline- 
ation of the uterine 
shadow and the deter- 
mination of tubal pat- 
ency Avithout re'eourse 
to high pressures. 
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Rdntgen Society. 
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a rectifying valve tube 
based on new principles 
possessing character- 
istics far superior to 
present types 

Prolonged research by Westinghouse 
scientists into the fuadantental prob- 
lems underlying rectification, valve tube 
construction and emission from fila- 
ments has resulted in a rectifying valve 
tube based on new principles. Exacting 
tests prove this new Westinghouse tube 
possesses charaaeristics far superior 
to present types. Its new type of fila- 
ment construction insures enormous 
overload capacity, marked uniformity 
of operation, and exceptionally long, 
useful life. This new Westinghouse con- 
tribution to the advance of X-Ray is 
now available to roentgenologists as 
standard equipment with the Westing- 
house Quae/rex, the ultra-rapid radio- 
graphic generator. Naturally you will 
wish to be familiar with this remark- 
able new development — so send for 
details today. Westinghouse X-Ray 
Company, Inc., Dept. E-3 Long Island 
City, New York, U. S. A. 
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LIPIODOL (Lafay) 


for Roentgenological Exploration 




Council Jlccepted, LIPIODOL 
• is in use in more than 300 Hospitals 
in the U. S. A. 

^ . I.: ~~ 


THE ORIGINAL FRENCH IODIZED OIL— 
THE CONTRAST MEDIUM DISCOVERED 
BY SICARD AND FORRESTIER OF 
FRANCE 

Remarkable Opacity, Perfect Tolerance 
and Simple Technique are the factors ac- 
countable for the steadily increasing use of 
LIPIODOL in Thoracic Surgery, Broncho- 
Pulmonary Affections, examination of The 
Genito-Urinary Tract, The Spinal Cord (for 
this purpose LIPIODOL is made in two 
forms — Ascending and ^Descending), The 
Subarachnoid Space, The Epidural Cavity, 
etc. 

Literature iipoit request 
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90-92 Beekman Street New York, N. Y. 
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The Shock Troops of Roentgenology 


JUST as the efficiency of armies depends 
greatly on the care, attention and wis- 
dom in preparation at the base - so 
does the efficiency of these important 
allies of yours depend on the effective- 
ness of the distributor in sending them 
^'to the front/' 

Buy From an X-ray-Minded House 

GEO. W. BRADY & CO. 

CHICAGO 



G. W. BRADY & CO., 

809 Western Ave., 

Chicago. 

Without obligating me, send your current 
price list of films and accessories. 

Name 

Street & No - 

City & State 
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ANNALS of ROENTGENOLOGY 

A SERIES OF MOKOGRAPHIC ATLASES 
EDITED BY JAMES T. CASE, M.D., Chicago 

EACH VOLUME COMPLETE IN ITSELF - - SOLD SINGLY OR AS A SET 

NO roentgenologist's library complete without this set 


QUARTO IN SIZE, BOUND IN EXTRA CLOTH. NUMBER OF PAGES V.A.RIES FROM 
175 TO 550; PLATES AND TEXT ILLUSTRATIONS VARY FROM 4I TO 539 


PUBLISHED 1930 

IX. THE NECK: A Roentgenological Study of the Soft Tissues. Consideration 
of the J^onnal and Pathological. 

By PERCY D. HAY', Jr., M.D. Introduction by HENRY K. PANCOAST, M.D. r.rt $8.00 
The Laryngoscope saj-s; “Indeed an unusual monograph ... should be a pare of the library of not 
only the lajjTigologist but also the x-ray man.” 

X. PEPTIC ULCER; Clinicni Roentgenology, until Case Histories. 

By JACOB BUCKSTEIN, M.D. Introduction by HAROLD E. SANTEE, M.D. ret $12.00 
Northsesl AiediAne sa)-s: “Of great help to internists, surgeons and roentgenologists.” 

XI. THE CHEST : Roentgenologically Considered. 

By LEROY SANTE. M.D. - ^ ner $20.00 

Radiology saj-s: “It is wtihout doubt the best American book erer published on this subject.” 

XII. THE CHEST IN CHILDREN: Roentgenologically Considered. 

By E. GORDON STOLOFF, B.S.,M.D. Foreword by Bela Schick, M.D. - res $15.00 

The roentgen diagnosis is based and built up on clinical and pathological observations. 

PREVIOUSLY PUBLISHED 

1. MASTOIDS: Roangenologically Considered. 

By FREDERICK M. LAW, M.D. Second Edition Revised res $12.00 

J. A. M. A. says: “An asset to the armamentarium of both the otologist and roentgenologist.” 

II. PATHOLOGICAL GALL-BLADDER: Roentgenologically Considered. 

By ARIAL W. GEORGE & R. D. LEONARD, M.D. - - ' - fc/ $10.00 

m. DIGESTRT DISTURBANCES IN INFANTS AND CHILDREN: 

Roangenologically Considered. 

By CHARLES G. KERLEY.M.D.,& LEON T. LE WALD, M.D. - - r.ct $12.00 

“A decided addition to any roentgenologist’s or pediatrician’s library, and according to the 
BriL AJ. J. “no radiologist can afford to be irithout it.” 

JY. NORMAL BONES AND JOINTS: Roentgenologically Considered. 

By ISIDORE COHN,M.D. Foreword by RUDOLPH MATAS, M.D. (2nd Printing) ret $10.00 
The Larcet saj-s: “Meets the surgeon’s need in bone and joint surgery” and the J. A. ALA. ssys: 

‘Tt is extremely practical and should be in the hands of all surgeons and roentgenologists. 

V. TEETH & JAWS: Roentgenologically Considered. 

By HERMAN A. OSGOOD, M.D. - - Second Edition Revised, ret $10.00 

The Brit. J. Radiol, says “This book certainly reaches high u-ater mark in ptxxluction and its 
value to radiologists must be immense.” 

YT. SKULL FRACTURES: Roentgenologically Considered. 

By WIIXIAM H. STEWART, M.D. - - - : - - $12.00 

"The Med, J. Australia says; ‘‘The volume is the most important contribution to the study or 
fractures of the skull and should fill an important place in e\’ery medical L’brary. 

YJl. UROLOGICAL ROENTGENOLOGY: 

By HUGH H. YOUNG, 2sLD., & CHARLES A. WATERS, M-D- - - riet $20.00 

. . in the dose assodation benveen the roentgenologist and the urologist it is important tor 
each one to understand the problems of the other. 

YTII. THE YTRTEBRAE: Roentgenologically Considered. 

Including a Study of Industrial Accident Cases. e i n nn 

By A W. GEORGE, M.D., & R. D. LEONARD, M.D. $10.00 

J. A. AI. A. saj-s: “Abimdandy illustrated, well written, full of practical information. 

Complete catalogue ard descriptive arculars sent or request 

PAUL B. HOEBER, PUBLISHERS - 76 FIFTH AVE.. N. Y. 
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For Satisfactory Results in Making 
Gall Bladder Shadows 

Q JODEIKON 

Tetraiodphenolphthalein Sodium Salt 


lOhElKOt^ 


T/je Dependable Original Dye 


jpURIFIED, standardized and clinic- 
ally tested for both the oral and in- 
^mXhl\nLTnd travenous methods of administration 
in collaboration with the originators of 
ampoules. method of cholecystography. 

This dye is preferred by many operators because it 
can be administered easily by mouth with minimum 
reactions. Shadows obtained by the oral method often 
show a normal gall bladder, in which case the patient 
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Practitioners tliroughout tlie nation are verifying tlie Keleket 
claims for the Original 100-100 X-ray Apparatus. They are 
saying it with orders. 

Simplicity of operation . . . abundance of power . . . case of 
control , , . high efficiency in delivering the necessary cur- 
rents for Fluoroscopy, Superficial Therapy and Fast Radi- 
ography . . . three different models to cope with installation 
conditions . . , these are some of the features that are win- 
ning preference for this X-ray equipment. 

Now you can depend on getting radiograms of uniform diag- 
nostic value, for in this apparatus you have all the good fea- 
tures of the double disc rectifier, and the necessary metering 
and controlling devices for accurately calibrating output. 

Clip and mail the coupon and gel the complete story. 
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’•High Speed” Intcnslfj i ng Screen-; 
reveal a wealth of detail hereto- 
fore entirely lost, and in addition. pr<HtucehtiUiani T-idiogrsph^ wtth 
an unusual degree of contest. 

•’High Speed” Screens are free front gf.iin. .utd ov.ing to tUcir 
greater intensity will produce finer radiographs in 

HALF THE EXPOSURE TIME 

For many years past Roentgenologists have appreciated the neces- 
sit)' of reducing exposure time to a minimum. Ohvionsly, shorter 
exposures will materially improve detail and definition in r.adiog- 
raphy of organs having involuntary motion, particularly the CHT-ST, 
HEART, GASTRO-INTESTINAL system and GAI.L.ULAl>DUR. Shorter 
exposures also eliminate the present danger to patient and etpsip* 
ment when radiographing heavy body parts, particularly the SPiME, 

Fast radiography has in the past meant increased machine capacity 
and expensive installations. Picker Serv-ice now olTers High Speed 
Intensifying Screens which so substantially reduce exposure time. 
This means that equipment of moderate capacit)' will now be 

capable of performing high speed work which heretofore required 
much larger machines. ^ 
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Every member of the profession 
knows there are intensely dramatic 
spots in medical history, both past 
and in the making. Yet it is not often 
that such of this material as interests 
the layman is of enough scientific im- 
port to command the respect of the 
profession. 

Now, however, a real attempt is to 
be made to acquaint the public with 
some of the high points in medical 
history and with recent advances in 
the science of health preservation. 
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INTRODUCTION 

S uccessful medical diagnosis is de- 
pendent upon a twofold knowledge — 
familiarity with disease and informa- 
tion concerning the patient. Knowledge of 
disease implies an acquaintance with the so- 
called clinical entities, and knowledge of 
the patient presupposes a form of analysis 
Imown as a case histor}' and physical exami- 
nation, the latter elaborated in recent years 
b}’’ a series of laboratory and instrumental 
methods, including the use of the roentgeno- 
gram. Since diagnosis is essentially a dis- 
closure in the patient of changes identical 
in character with those predetermined for 
a given disease entity, it is obvious that no 
single method of examining the patient, 
however helpful, can dispense Avith an ade- 
quate knowledge of disease. 

In diseases of the bone the advent of the 
roentgenogram has added so much to the 
clinician’s ability to bring to light the form 
and locality of the lesion, that this instru- 
mental method has come to be considered 
by many, not as an adjunct to the examina- 
tion of the patient, but as a new short-cut 
to diagnosis. While typical cases of bone 
disease may be diagnosed with fair readiness 
by direct comparison with previous X-ray 
films properly labelled, the variability of the 
pathology in the bone from patient to pa- 
tient, with the same form of tumor, is suf- 


ficientl}’^ great to render such a method in- 
accurate in cases of the borderline group. If 
those who employ the X-ray for diagnosis 
of diseases of bone wish to extend the re- 
liability of this instrument to a larger per- 
centage of bone lesions coming under ob- 
servation, what is needed is not more and 
more reiteration concerning the typical X- 
ray picture of the various tumors of bone, 
but a more careful analysis on the one hand 
of the roentgen examination of bone, as a 
diagnostic instrument, and on the other, a 
more comprehensive knowledge of the sep- 
arate neoplastic entities of bone. 

As a diagnostic agent in tumors of the 
bone, the roentgenogram is of sufficient im- 
portance to justify the organization of pres- 
ent-day knowledge concerning tumors of 
bone, from the standpoint of the features 
disclosed by the X-ray film. Such an organi- 
zation of the information derived from a 
study of over a thousand cases of the various 
forms of bone tumors has been made here 
and is based upon the capacity of the roent- 
genogram to depict changes in the seven 
groups of findings listed below. 

(1) Whether the individual affected is 
young or old. 

(2) Whether the lesion is single or mul- 
tiple. 

(3) Whether the lesion is medullary or 
periosteal in origin. 
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(4) Whether the effect of tlie lesion is 
bone-destructive or bone-formative. 

(5) Whether tlie site is in the shaft, 


the skeleton, whether they are more preva- 
lent in patients under or over twenty, and 
whether the bone lesion is primarily osteo- 



metaphysis, or epiphysis, and which bone is 
affected. 

(6) Whether or not pathologic fracture 
has occurred. 

(7) The configuration of the diseased 
area from which such data as the mode of 
origin and duration of the tumor may be 
deduced. 

A summary- of the results of the stud)- 
is shown by chart (Fig. 1) and by tabula- 
tion (Table I). These diagrammatic rep- 
resentations are followed bv a series of brief 
descriptions of the various neoplastic enti- 
ties of bone, with representative illustra- 
tions. From the standpoint of differential 
diagnosis, bone diseases not of neoplastic 
nature have been included. As will be seen 
by tlie chart and from the sectional head- 
ings, the various tumors of bone have been 
grouped on the basis of whether or not they 
produce single or multiple involvement in 


l}*tic or osteoplastic in its effect In the clini- 
cal descriptions which follow, something of 
the histogenesis of each tumor has been in- 
cluded, because a comprehension of the 
mode of origin of the neoplasm often per- 
mits an analysis of the X-ray film not other- 
wise possible. A list of the entities dis- 
cussed is given below in the order of their 
frequenc}', with the number of cases an- 
alyzed in each group. 

ORDER OF DISCUSSIOX 

Part A. Single Lesions 

I. Osteoplastic lesions prevalent in pa- 
tients under twenty 

1. Exostosis or osteochondroma 

2. Periosteal osteogenic sarcoma 

3. Ewing’s sarcoma 

4. Garre’s sclerosing osteitis 

Summar}' 
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II. Osteolytic lesions prevalent in {)ritients 
nntler twenty 

1. Benign bone cyst 

2. Osteogenic sarcoma of the osteolytic 
type 

3. Brodie’s abscess 

Summary 

III. Tuberculosis, .syphilis, osteomyelitis, 
and myxosarcoma 

1. Jilyxosarcoma 

2. Osteomyelitis 
Tuberculosis of bone 
Syphilis of bone 

IV. Ossifying periosteal lesions ()revalent in 
adults 

1. Periosteal fibrosarcoma 

2. j\[yositis ossificans 

3. Ossifying periostitis. 

Summary 

V', Osteolytic lesions prevalent in adults 

1. Benign giant-cell tumor 

2. Chondroma 

3. Metastatic carcinoma (single focus) 

4. Latent bone cyst 

5. Multiple myeloma (single focus) 

Summary 

Part B. Multiple Lesions 

I. Multiple osteoplastic lesions prevalent 
in patients under twenty 

1. Multiple exostoses 

2. Marble bones 

3. Infantile scurA^ 

Summary 

II. Multiple osteolytic lesions prevalent in 
patients under twenty 

1. Metastatic osteomyelitis 

2. Bone fragility 

3. Rickets 

Summary 

III. Multiple osteoplastic lesions prevalent 
in adults 

1. Osteitis deformans 

IV. Multiple osteolytic lesions prevalent in 
adults 

1. Metastatic carcinoma 


EXOSTOSES 



Fig. 3. Chart showing the incidence of benign 
exostoses according to skeletal location. The solid 
black areas indicate the most frequent sites; the 
checked areas, the common sites, and the diagonal 
line areas, the occasional sites. 


2. Multiple myeloma 

3. Osteomalacia 

Summary 
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TAliLK II 

TAHUE OF BONK LESIONS IN ORDER OF 
FREQUENCV 


Metastatic carcinoma 300 eases 

Periosteal osteogenic sarcoma 260 cases 

Osteochondroma (exostosis) 260 cases 

Giant-cell tumor 230 cases 

Bone cj'sts 170 eases 

Osteolytic osteogenic sarcoma 100 cases 

Garre’s sclerosing osteomyelitis’ 100 cases 

Myxosarcoma 80 cases 

Chondroinyxoma 70 cases 

Ewing’s sarcoma 65 cases 

Periosteal fibrosarcoma 40 cases 

Latent bone cysts 30 cases 

Myositis ossificans 30 cases 

Multiple bone cysts and osteomalacia 25 cases 

Paget's osteitis deformans 20 eases 

Multiple myeloma 20 cases 

Brodie’s abscess 20 cases 

Fragile bones 5 cases 


Total 1825 cases 

Osteoiin’clitls 1312 cases 

Tuberculosis 101 cases 

Syjiliilis 30 cases 


Jlucludin!! ossifying periostitis. 

TART A 

NEOPLASTIC ENTITIES OF BONE OCCURRING 
AS SOLITARY LESIONS 

Most of the lesions whicli the diagnos- 
tician is called upon to differentiate in the 
roentgenogram occur as a single area of 
involvement in one of the long pipe bones. 
If multiple involvement of the skeleton oc- 
curs, with changes in the pelvis, spine, and 
skull, the possibilities are at once limited to 
a more restricted group, and the problem of 
differential diagnosis greatly simplified. Be- 
cause of this direct bearing upon the diag- 
nosis, the solitary or multiple nature of the 
bone involvement has been used as the pri- 
mary basis of classification in grouping the 
tumors studied from the standpoint of X-ray 
diagnosis. The various types of single 
lesions of bone are discussed first under the 
following sectional headings; I. Osteoplastic 
Lesions Prevalent in Patients under Twen- 
ty; II. Osteolytic Lesions Prevalent in Pa- 
tients under Twenty; III. Tuberculosis, 
Syphilis, Osteomyelitis, and Myxosarcoma; 
IV. Ossifying Periosteal Lesions Prevalent 
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in Adults; V. Osteolytic Lesions Prevalent 
in Adults. 

7. Osteoplastic Lesions Prevalent in Patients 
under Twenty 

This group of lesions which comprises the 


the tumor is in reality an outgrowth of nor- 
mal cortical and cancellous bone through a 
congenital periosteal defect. In the periosteal 
osteogenic sarcomas, two separate kinds of 
ossification occur, dependent upon the his- 
tologic variety of the tumor. In the osteo- 



Fig 4. Roentgenogram of a tj-pical benign exostosis of the upper tibia. 
The normal bone bulges out to meet the neoplastic cartilaginous cap and forms a 
base or pedicle for the grouth. Lines of calcification are present in the carti- 
laginous portion.* 

Photograph> b\ Mr Herman Schaptro. 


Itenign e.xostoses. periosteal osteogenic sar- 
comas, Ewing's sarcoma, and Garre’s scle- 
rosing osteomyelitis, includes the most fre- 
quent forms of bone tumor — the exostoses 
and osteogenic sarcomas together forming 
by far the largest group. Although all four 
of these clinical entities may be designated 
as periosteal bone- forming lesions in accord- 
ance with conventional terminology', vet the 
exact mode and site of ossification varies 
widely within this group. In the exostoses 
or osteochondromas, the bone formation in 


blastic osteogenic sarcoma, tumor bone orig- 
inates in the subperiosteal zone and rapidly 
permeates the haversian system of the cor- 
tex, gaining entrance to the medullary cavity. 
In the chondral form of osteogenic sarcoma, 
the tumor gives rise to calcification and not 
primary bone, the small spicules of bone 
which may be present usually occurring as 
a reaction in the raised periosteum. In 
Ewing’s sarcoma and in Garre's sclerosing 
osteomvelitis, bone formation is entirely sec- 
ondarv in its occurrence, and is stimulated 
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in the endosteum, cortex, and ])erio.steum by upper tibia about the knee, the lower tibia 
invasion of the lymphatics — by tumor cells and os calcis about the ankle, the upper 
in the former instance, and by a low grade humerus at the shoulder, and the greater 
infection in the latter. trochanter of the femur at the hip (Fig. 3). 

;. Exostoses or osicochoudronias . — The While a definite number of the osteochon- 
osteochondromas or exosto.ses are benign dromas escape clinical observation because 



Fig 5 Photomicrograph showing the thicc zones of tissue characteristic 
of a benign exostosis or osteochondroma In the upjier j.art of the section there 
IS connectne tissue continuous w'lth the tendon Beneath this there is cartilage, 
showing fetal cartilage, adult cartilage, and calcifying chondral tissue Beneath 
the cartilage is cancellous bone enclosing marrow' tissue 


tumors, usually occvtrring between the ages 
of ten and twenty-five reais (Fig 2) near 
the metaph 3 'seal ends of the long bones and 
forming bony skeletal outgrou ths with a thin 
cartilaginous cap. The symptoms in per- 
sons thus affected are generally mild and of 
long duration, averaging over five years in 
the cases of the present series. Males are 
affected approximately one and one-half 
times as often as females, and in 90 per cent 
of the patients there is but a single area 
of bone involvement The distribution in 
the skeleton of these periosteal bone forma- 
tive tumors is, in the order of frequency 
of the region affected, the lower femur and 


of the absence of symptoms, the majority 
give evidence of their presence b)' painless 
swelling of the bone or by stiffness, rvith 
rheumatic aches in the neighboring joint. 

In the roentgenogram the configuration 
of the tumor is readily analyzed into two 
separate portions, a base or pedicle of nor- 
mal bone and a cartilaginous cap of neo- 
plastic tissue (Fig. 4). The slorv grorvth 
of the tumor is portrayed in the roentgeno- 
gram by the differentiation of the base or 
pedicle into zones of normal cancellous and 
compact bone and by calcification in the 
overl 3 dng cartilaginous cap The morphology^ 
of the osseous portion of the tumor varies 
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from a narrow elongated pedicle to that of a 
broad flattened base or platform. The car- 
tilaginous cap may be insignificant and 
nearlv invisible or may overgrow the rest 
of the tumor with a large cauliflower mass. 


formation of the attachment by cartilaginous 
ossification within the substance of the ten- 
don. The exostosis or osteochondroma rep- 
resents a failure accurately to approximate 
the juncture of these different tissues. As 



Fig. 6. Chart showing the age incidence of periosteal osteogenic sarcoma. 
The solid line indicates sclerosing osteogenic sarcoma derived from osteoblasts 
and the broken line indicates the cases of primary chondrosarcoma. 


An overlying bursa containing fluid or calci- 
fied material may be definitely visible in the 
X-ray film. Pathologic fracture is extremely 
rare, occurring in approximately 1 per cent 
of the cases, and always takes place through 
the pedicle of the lesion rather than through 
the shaft of the underlying bone. 

The histogenesis of these lesions is valu- 
able in interpreting the X-ray findings. 
These neoplasms occur at the site of a con- 
genital defect in the periosteum, the defect 
arising at a point in the bone predestined 
for some important tendinous insertion, such 
as the quadriceps femoris, the adductor 
magnus, or the Achilles tendon. At this 
junction Nature provides for a normal pro- 
tuberance of bone, which bulges through a 
normal gap in the periosteum to meet an 
adjoining tendon, which co-operates in the 


a result the normal bone protrudes exces- 
sively through the widened periosteal gap, 
forming the base or pedicle of the exostosis, 
and the cartilaginous center of ossification 
in the tendon reduplicates in excess, form- 
ing the large cauliflower cap t)'pical of the 
osteochondromas or exostoses. This mode 
of origin is not only traceable in the roent- 
genograms, but is also borne out micro- 
scopicalh" (Fig. 5). The significance of this 
histogenic analysis for roentgen-ra}' diag- 
nosis lies in the fact that the bulging of 
the nonnal underlying bone through a peri- 
osteal gap to form a base or pedicle always 
points to the existence of an exostosis or 
osteochondroma, regardless of the size or 
form of the cartilaginous cap and whether 
or not secondary changes therein have oc- 
curred (1. 2). 
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SCLEROSING 
OSTEOGENIC SARCOMA 



PRIMARY CHONDROSARCOMA 



Figs. 1-A and 7 -jB. Figure 7'A shows the incidence of sclerosing osteogenic sarcoma according to 
skeletal location, and Figure T-B, the incidence of primary chondrosarcoma. The solid black areas indicate 
the most frequent sites ; the checked areas, the common sites, and the diagonal line areas, the occasional 
sites. 


While a favorable prognosis may be given with mild or no symptoms, yet recurrences 
all cases witli typical exostoses and surgical may follow incomplete excision or failure 
intervention is not warranted in patients to approximate the soft parts OA''er the peri- 
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Fig. 8 (left). Roentgenogram showing a typical sclerosing osteogenic sarcoma, with dense shaggr' new 
bone formation beneath the periosteum in the metaphyseal region, and sclerosis of the marrow carity. 

Fig 9 (right). Tj'pical roentgenogram of a primary chondrosarcoma, showing the translucent perios- 
teal shadow and the delicate lines of calcification next to the bone The cortex and medulla of the bone are 
not in\ohed 


osteal gap. Secondary malignant change oc- 
curs in a definite percentage of these tumors, 
resulting in a slow growing chondromyxo- 
sarcoma. This malignant change, how- 
ever, always gives warning of its occur- 
rence by rapid increase in the size of the 
tumor, increased ser'erity of the symptoms, 
and lytic changes in both the chondral and 
osseous portions of the neoplasm. These 
secondary malignant growths are discussed 
subsequently under Myxosarcoma (ivlncli 
see). 

2. Periosteal osteogenic sarcoma. — Peri- 
osteal osteogenic sarcoma, which results 
fatally in between 70 and 90 per cent of all 
cases, is the mo.st frequent form of primar}^ 


bone tumor. Among patients with this dis- 
ease, males outnumber females in proportion 
of nearly two to one, and patients in the dec- 
ade between ten and twenty years are af- 
fected approximately four times as often as 
in any other decade (Fig. 6). 

Osteogenic sarcoma is practically never 
a multiple lesion in bone and in only the 
rarest instances does it metastasize to other 
bones. The usual form shows a periosteal 
zone of new bone formation classicall} at 
right-angles to the cortex. This new bone 
formation may be ver}' delicate or ^ er} 
shaggy. It may produce sclerosis in the un- 
derlying cortex and marrow cavity, with 
some bone destruction, or it may not in- 
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Fig, 10. Low and high power photomicrographs o! sclcrosirig osteogenic sarcoma. The tumor is 
composed of malignant osteoblasts derived from fibroblasts. There is an irregular formation of osteoid 
spicules. 


Yolve these cortical and medullary regions. 
Such variation is not due to an inconsisten- 
cy in tiie nature of the tumor, but, rather, 
to an error in histogenic analysis, because 
the usual tumor referred to as a periosteal 
osteogenic sarcoma is not a single entity but 
in reality comprises two types of sarcoma, a 
true periosteal chondrosarcoma and a more 
diffuse subperiosteal osteoblastic sarcoma. 
These two types are approximately equal in 
frequency of occurrence. They both inA'olve 
most frequently the metaphyseal regions of 
the lower femur and the upper tibia about 
the knee, but nevertheless they can be defi- 
nitely distinguished both in the X-ray film 
and under the microscope. The importance 
of differentiating between these two forms 
of periosteal osteogenic sarcoma lies in the 
difference in prognosis; the osteoblastic 
form is curable by amputation in about 30 
per cent of the cases, whereas the chondro- 
sarcoma offers less than 10 per cent of 
chances of eradication, by even the most 
radical form of therapy. 


Both the osteoblastic and chondral forms 
of osteogenic sarcoma give similar symp- 
toms of rapidly increasing pain and swell- 
ing followed by a dysfunction of the af- 
fected limb. The chondrosarcoma shows its 
more malignant nature b}" the briefer dura- 
tion of symptoms, the average being under 
six months in this group, while that of the 
osteoblastic form averages ten months. 
Pathologic fracture practically never occurs 
in either form of growth. 

On the X-ray film the osteoblastic form 
of osteogenic sarcoma shows very shaggy 
and heavy lines of radiating new bone for- 
mation projecting in the periosteal region. 
This dense newgrowth is not confined, how- 
ever, to the periosteal zone, but invades the 
marrow cavity, producing mottling and 
sclerosis (Figs. 7 -A and 7-5). In a series 
of nearly a hundred cases the region of in- 
volvement is practically without exception 
metaphyseal, the epiphysis being occasion- 
alty involved secondarily by extension in its 
medullary portion. The borders of the in- 
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volved area are exceedingly irregular. In Roentgenologic evidence of the presence 
most cases the earliest signs of the new- of the chondral form of osteogenic sarcoma 
growth are spicules of new bone emanating is ne^'er as pronounced in the X-ray film as 
at right-angles from the cortex in the peri- the osteoblastic form, because most of the 
osteal zone. In some cases, however, the cartilaginous substance of the tumor is 



Fig. 11. Photomicrograph of a primary chondrosarcoma. There is a pro- 
liferation of small embryonic connective tissue cells in the lower portion of the 
picture, from which fetal and adult cartilage are developing. In the upper 
portion of the picture, there is calcification of cartilage and new bone formation. 

This tumor, therefore, is repeating the entire histogenesis of bone, showing the 
transition from connective tissue to cartilage and calcified cartilage to bone. 

The section is taken from a metastatic lung nodule, and thus new bone of the 
reactn e type can be excluded. 

pattern of bone formation is less distinct, highly translucent or invisible in the film, 
while in others the only evidence of the Three important features combine to give 
tumor is the dense sclerosed area visible in the typical X-ray picture of ossifying chon- 
the medullary region, with very little hazing drosarcoma a characteristic appearance: 
in the periosteal zone. So-called lipping of the faintly visible, semi-translucent soft- 
the periosteum, characterized by the tri- part shadow next the bone, the raising of 
angular area of elevation with a thin mark- the neighboring periosteum in more or less 
ing of new bone at the outer margin, is fre- parallel layers, and the frequent absence of 
cpiently seen on the side of the tumor area cortical or medullary bone involvement. The 
toward the mid-shaft. bulk of the tumor is extra-cortical, and 
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whether anterior or lateral views he taken, 
only a single border of the hone is nsnally 
involved. 'Hie region affected i.‘= most fre- 
quently one of four favorite sites: the medi- 
al side of the lower femur at the adductor 


ways presents an indefinite and infiltrating 
edge at its apex. Most of the extra-cortical 
tumor mass extend.s' under the periosteum, 
working its way along the shaft, but the 
point of maximum growth is not encapsu- 



Fig. 12. Chart showing the age incidence o£ Ewing’s sarcoma. 


tubercle, the inner aspect of the tibial tuber- 
osity, the margins of the pelvis, or about 
the greater tuberosity of the humerus. 
\^^hen new bone of tumor origin is present 
the formation is alwa)’^s sparse, and takes 
the form of finely radiating lines at the 
base of the tumor shade next the bone. 
Lines of calcification may interlace among 
the soft-part shadow to give it a loose, 
soap-bubble effect (Figs. 8 and 9). 

Much diagnostic help is gained by com- 
paring the inner margin of the tumor which 
borders on cortical bone with the peripheral 
portion extending into the soft parts. The 
inner margin is most often formed by 
smooth and normal cortex, although rare- 
ly, in later stages, the layers of the cortex 
may be split and invaded by tumor which 
finds its way into the marrow cavity. Out- 
wardly, on the other hand, the tumor al- 


lated by this structure. The absence of peri- 
osteum at this point is explained by the nor- 
mal anatomical peculiarities of the tumor 
site, for at these points there is to be found 
a direct union of tendon to bone witliout an 
intervening periosteum. 

The basis for the clinical and roent- 
genologic difference between these two 
forms of periosteal sarcoma is fundamental- 
Ij" grounded in the separate histogenesis of 
the two tumors (Figs. 10 and 11). The 
chondrosarcoma, often referred to as chon- 
dromyxosarcoma, arises in an embryonal 
form of periosteal connective tissue, known 
to embryologists as the extra-skeletal 
blastema and to patlmlogists as myxoma. 
This extra-skeletal tissue in the embryo 
forms joints and peri-articular structures, 
including the bony ends of the tendons and 
ligaments, particularly the ends of tendons 
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EWING'S SARCOMA 



Fig. 13. Chart showing the incidence of Ewing’s 
tumor according to skeletal location. The solid 
black areas indicate the most frequent sites; the 
checked areas, the common sites; the diagonal line 
areas, the occassional sites, and the dotted areas, the 
rare sites. 

uniting- directly to bone such as the quadri- 
ceps tendon, adductor magnus, Achilles, 
etc. It is in reality a pre-cartilaginous tis- 
sue. although in the region of the joints it 


can undergo regressive changes, producing 
synovial spaces, such as the joints and hur- 
s£c. The site of origin of chondrosarcoma, 
therefore, is either truly periosteal or extra- 
skeletal, and these tumors ma}" arise some 
distance from the bone in a cartilaginous 
center of a tendon (2). Histogenetically, 
these tumors are closely related to the osteo- 
chondromas, a point -which will be empha- 
sized farther under the heading of Myxo- 
sarcoma (zv)iich sec). The hulk of the 
tumor is either precartilaginous (m 3 'xoma- 
tous) or cartilaginous and therefore trans- 
lucent or nearly invisible in the X-ray film. 
Only by invasion of the underlying cortex 
of the bone does this tumor stimulate a 
small amount of new bone reaction, or. 
when invading the bone marrow, produce 
medullary bone destruction. 

The osteoblastic form of osteogenic sar- 
coma, on the other hand, arises in the sub- 
periosteal osteogenic layers of the bone, 
from the primitive layers of periosteum 
next the cortex which are capable of direct 
membranous bone formation. This osteo- 
genic layer of the periosteum ceases at the 
epiphyseal line in patients over three and 
one-half years of age, and also decreases 
steadily in proliferative powers after birth 
at the mid-shaft region, where ossification 
is complete earl;^ in life. This accounts for 
the predominant metaphyseal site of these 
growths. Since the tissue of origin and the 
area involved are primarily osteogenic in 
nature, the result on the X-ray film as well 
as microscopically is a tumor predominated 
by ne\\- bone formation. The bone-forming 
cells of the tumor readily permeate the 
haversian canals, producing the sclerosing 
of the m.arrow ca-city so important from 
the standpoint of X-ra}' diagnosis. 

If the histogenic distinction between 
these two forms of periosteal osteogenic 
sarcoma is borne in mind, the differentia- 
tion may be made betw-een them m the 
roentgenogram. The chondral form is char- 
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Fig. G. The typical roentgenologic appearance of 
Ewing's sarcoma. There is e.xi>ansion of the shaft 
of the bone, produced hy thickening of the cortex 
which is reacting to tumor invasion. This is an 
early stage of the disease. 

acterized by the transiuceticy of the tumor 
mass, which is restricted to the periosteal 
zone, producing cortical and medullary de- 
struction only in the late stages; while the 
periosteal form is characterized by diffuse 
dense and shaggy new bone formation, 
greatest in the periosteal region, but also 
producing medullary sclerosis early in the 
disease. 

The opportunities for complete cure are 
not great in even the earliest stages of 
either type of periosteal osteogenic sarcoma. 
Deep X-ray therapy may limit local exten- 
sion of the tumor, ljut metastases are not 
inhibited nor is lysis stimulated in the 
tumor mass. Early amputation when the 
growth is below the ankle or in the tibia or 
femur and resection when the fibula or 
humerus is affected, offers nearly 30 per 
cent of chances of a cure in the osteoblastic 
form and about 10 per cent in the chondral 
form. In this chondral form of sarcoma, 
radium implantation into the operative 
wound should be tried, as there is some 
evidence that this is more effective than 
X-ray therapy (3, 4). 



Fig. 15. ' ing the uniformity 

in the size ■' ■ . ' sarcoma. In the 

less comiiacl regions the cytoi>lasm has a definite but ' 
irregular outline. There is a lyi>ical fibrous strand 
traversing the cellular areas. 

S. Ezving's sarcojiia . — This third type of 
malignant tumor of the bone is about one- 
fourth as frecpient in occurrence as the peri- 
osteal osteogenic sarcomas. It is essentially 
a disease of early life, 95 per cent of the 
tumors occurring in the first two decades. 
Males predominate over females in an ap- 
proximate ratio of two to one. In the early 
stages the tumor is always single, but the 
growtli may metastasize to other bones in 
about one-fourth of the cases. The bones 
most frequently involved are those of the 
long pipe class, the tibia and femur lead- 
ing the list, although the ilium, scapula, 
clavicle, skull, and bones of the feet are oc- 
casionally affected. In the present series of 
sixty-five cases, in no instance was the pri- 
mary location of the tumor on otlier than the 
shaft side of the bone. Pathologic fracture 
is of relatively rare occurrence in Ewing’s 
sarcoma — it was noted in only three cases 
in the series, all of these in the femur, a 
weight-bearing bone (Figs. 12 and 13). 

Either pain or tumor may be the initial 
symptom in these cases, but both are present 
in the later stages. The average duration of 
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symptoms is thirteen and one-half months 
at the time of clinical observation. Mild 
fever, leukocytosis of about 15,000 white 
cells, and enlargement of the regional lymph 
nodes in about one-third of the cases lead to 
an erroneous diagnosis of acute osteomye- 
litis. 


mation” is helpful in making the diagnosis 
from the X-ra}' film, but this is usually 
visible only in the early cases. In the late 
cases metastasis to other bones, particularly 
the skull, is one of the striking character- 
istics of this disease. 

The histogenesis of these tumors is valu- 



Fig. 16. Chart showing the age incidence of Garre’s non-suppurati\ e osteitis. 


The first sign of the Ewing tumor in the 
roentgenogram is a fusiform widening of 
the shaft, due to parallel layers of subperios- 
teal new bone formation. Widening of the 
cortex occurs at this point, with narrowing 
and even obliteration of the marrow cavity. 
The current conception that Ewing’s sarco- 
ma is a central bone-destructive lesion is er- 
roneous. The site of origin of the growth is 
subperiosteal and intracortical in the lym- 
phatic channels of the bone, which leads to 
an early reaction of new bone formation in 
both the endosteal and periosteal zones. 
Later in the disease extensive stripping of 
the periosteum may lead to right-angle new 
bone formation, while pronounced invasion 
of the marrow cavity leads to areas of bone 
destruction (Fig. 14). Splitting of layers of 
the cortex into the so-called “onion-peel for- 


able in the analysis of the X-ray film. The 
tumor arises in all probability about the 
lymphatics of bone in the subperiosteal re- 
gions and in the haversian canals (Fig. 15). 
This mode of origin accounts for both the 
manner in which the tumor spreads and the 
early stimulation of reactive new bone. The 
growth extends beneath the periosteum, giv- 
ing an elliptical area of involvement, and 
perrneates the haversian spaces, stimulating 
'the cortical bone to reaction. At the age and 
the site of tumor involvement, bone forma- 
tion is very active, and hence the widening 
of the shaft so characteristic in the \-ray 
film. 

The Ewing’s sarcoma is definitely radio- 
sensitive and permits, therefore, a thera 
peutic test in making the diagnosis. Al- 
though the best results are generally ob- 
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laincd by radical resection or amputation 
plus irradiation, some live-year cures liavc 
been established by irradiation alone, l^rop- 
er treatment offers slightly over 10 per cent 
of chances of cure in this group of tumors 
(5.6). 

4. Garre's si-lcrosing osteitis . — Because 
of a similarity in the roentgenogram to 
Ewinir’s sarcoma a summarv is included here 
of Garre’s sclerosing osteitis. This condi- 
tion runs a benign protracted course and in 
the typical form is much rarer than Ewing’s 
sarcoma. In German clinics it has been esti- 
mated that less than 5 per cent of a/I osteo- 
myelitis is of the Garre type, a conclusion 
that is borne out by the statistics in this lab- 
oratory." The age incidence and the site 
of bone involvement parallel closely the 
Ewing’s sarcoma, as will be seen in the 
charts (Figs. 16 and 17). Practically all of 
the cases occur before the age of twenty-five. 
The lesion is solitary in character and most 
frequently affects the tibia, which is involved 
in slightly over half of the cases. The clin- 
ical course of Garre’s osteitis, however, is 
the reverse of that in Ewing’s tumor. 
Whereas in Ewing’s sarcoma the disease be- 
gins mildly, but rapidly produces acute 
symptoms within the space of a few months, 
in sclerosing osteitis there is often an acute 
onset, with fever and leukocytosis, which 
rapidly subsides into a chronic course ex- 
tending over a period of not months but 
years. The pain is not severe but may be 
aggrar^ated by exertion and is often worse 
at nights. Some previous systemic infection 
such as pneumonia, influenza, or typhoid 
may be recorded in the history. 

In the roentgenogram the area of tume- 
faction may closely resemble the early stages 
of Ewing’s sarcoma. A fusiform widening 
of the shaft is produced in the affected re- 
gion by the stimulation of new bone forma- 
tion in the periosteal and cortical zones 

=Trendel: Beitr. z. klin. Chin, 1903-04, XLI, 607. 


NON -SUPPURATIVE OSTEITIS 



Fig. 17. Chart showing- the incidence of Garre’s 
non-suppuratiye osteitis according to skeletal loca- 
tion. The solid black areas indicate the most fre- 
quent sites ; the checked areas, the common sites, 
and the diagonal line areas, the occasional sites. 

(Fig. 18). As a result of this reaction, the 
medullary cavity is narrowed or obliterated, 
while the cortex is thickened and its density 
much increased. Ossification is more pro- 
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Fig. 18. Roentgenogram of the lower tibia of a 
patient with- Garre’s osteitis. There is a diffuse 
ossifying lesion of the shaft with sclerosis of cortical 
and cancellous bone and roughening of the perios- 
teum. Note the spindle-shaped swelling produced 
by the widening of the shaft. 


nounced than in a Ewing’s sarcoma and the 
“onion-peel formation” in the periosteum, 
typical of the Ewing’s tumor, is lacking. 

The patholog}" of Garre’s osteitis explains 
its close similarity in the roentgenogram to 
the early Ewing’s tumor. Sclerosing osteitis 
is the result of a low-grade infection in the 
lymphatics of the bone (Fig. 19), which 
brings about an increased fibrous and fibro- 
osseous proliferation, resulting in thicken- 
ing of the periosteum and diminishing r^as- 
cularity in the regions affected. As in the 
Ewing tumor, the lymphatic involvement 
coincides in location with the locus of osteo- 
genic tissue, which is particularly active at 



Fig. 19. Photomicrograph showing new bone 
formation in granulation tissue, illustrating the 
typical pathologic changes seen in Garre’s non-sup- 
purating osteitis. 


the age period when these lesions occur. 
New bone formation in the endosteal and 
periosteal layers of the bone is thus secon- 
dary to the neighboring lymphatic invasion. 

The prognosis in Garre’s osteitis is al- 
ways favorable for life, although the treat- 
ment is not uniformly satisfactor}^. Drain- 
age into the cortical area of the bone by 
multiple drill holes or by the chiselling of 
a groove, stimulates vascularity and may 
result in cure. Diathermy or the applica- 
tion of heat by other methods without sur- 
gical intervention may be equally effective, 
but a definite percentage of the cases are re- 
fractory to any method of treatment. Deep 
X-ray therapy should be tried first in these 
cases (7, 8). 

Swmnary of solitary osteoplastic lesions 
in patients tinder tzventy . — Four lesions have 
been grouped ' under the solitar)’’ ossifying 
tumors occurring in patients under twenty. 
These are the exostosis, periosteal osteogenic 
sarcoma, Ewing’s sarcoma, and Garre’s os- 
teomyelitis. The most common of these 
lesions are benign exostosis and the malig- 
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nant osteogenic sarcoma, liwing’s sarcoma 
is relatively rare and Garre’s sclerosing 
osteomyelitis still rarer. ICxostosis and 
osteogenic sarcoma arc usually localized 
growths concentrated at a .single point in the 


tic form of osteogenic sarcoma produces 
from the first sclerosing and mottling in the 
marrow cavity. In liwing’s sarcoma, the 
medullary cavity is narrowed and later per- 
forated In’ bone destruction. In Garre’s os- 



periosteal zone. The new bone formation 
projects at right-angles to the shaft — in the 
exostosis in the form of an orderly organ- 
ized pedicle or base of normal bone, in 
osteogenic sarcoma in a disorderly fashion 
of radiating spicules of tumor bone. The 
new bone formation in Ewing’s sarcoma and 
Garre’s osteomyelitis extends in a parallel 
fashion along nearly one-half of the extent 
of the shaft. There is thus produced a dif- 
fuse fusiform widening of the shaft at the 
site of the involvement, due to periosteal 
bone formation, while endosteal bone for- 
mation in the same region thickens the cor- 
tex inwardly, tending to obliterate the mar- 
row cavity. The medullary cavity is practi- 
cally never involved by an exostosis. The 
chondral form of osteogenic sarcoma rarely 
disturbs it except with areas of bone de- 
struction late in the disease. The osteoblas- 


teomyelitis the medullary cavity is narrowed 
or obscured by cortical bone formation, but 
medullary bone destruction rarely occurs. 
Pathologic fracture is not frequent in any of 
these lesions. 

II. — Solitary Osteolytic Tumors Prevalent 
in Patients under Tzuenty 

In young patients a single bone-destruc- 
tive lesion is usually medullary in character. 
Both benign and malignant tumors of this 
type occur, but by far the most frequent is 
the benign solitary bone cyst. In rare in- 
stances the bone cyst may be simulated by a 
focus of infection in the medullary cavity, 
the Brodie’s abscess. Osteolytic sarcoma of 
the bone may also resemble the bone cyst, 
but most frequently produces far more de- 
struction in all of the bone layers. These 
three groups of lesions, the bone cyst, osteo- 
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BONE CYSTS 



areas, the common sites, and the diagonal line areas, 
the occasional sites. 

htic sarcoma, and Brodie’s abscess will be 
considered separately. 

1. Bone cyst . — The solitary bone cyst is 
a form of osteitis fibrosa found usually in 


the metaphyseal region of the shafts of the 
long bones of young patients. The average 
age is between ten and fifteen years and the 
usual location is the upper humerus, upper 
tibia, or upper femur (Figs. 20 and 21). 
The patient often comes under observation 
because of trauma, with pathologic fracture, 
the symptoms of the disease in other cases 
being veia' mild, with slight or no pain. The 
disease runs a benign and chronic cour.se, the 
duration of symptoms at the time of clin- 
ical observation averaging two and one-half 
years. In about one-sixth of the cases the 
tumor persists unobserved for over five 
years, and when it is discovered it has mi- 
grated toward the mid-shaft region, due to 
the growth of the bone. This group con- 
stitutes the so-called latent bone cysts which 
may occur in patients of any age and is dis- 
cussed separately in a subsequent section. 

X-ray examination of these tumors re- 
veals an ununited epiphysis near the diseased 
area, the metaphyseal location of the lesion, 
and a central area of bone destruction cast- 
ing little or no shadow. About the area of 
bone destruction the cortex is thin and ex- 
panded to form a symmetrical and fusiform 
swelling. In cases in which pathologic frac- 
ture has occurred the margins of the frac- 
ture show new bone formation, casting a 
dense shadow. Such a fracture tends to 
heal, and in the process of healing the lesion 
frequently ossifies and disappears. The 
bone shell about the cyst is rarely per- 
forated except by fracture (Fig. 22). The 
cvstic area of the tumor may be crossed by 
lines of trabeculation, and the shaft of the 
bone may be bent or otherwise distorted in 
the affected region. 

At the age and in the location in which 
the tumors occur there is a relationship to 
an unossified epiphyseal line. The bone in- 
volved is, therefore, an area of bone newly 
derived from cartilage in a metaphyseal re- 
gion, and the pathologic process is related to 
this new bone formation. In a histologic 
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sliuly such a rdalionship can he cldinilcly 
traced (Figs. 23 and 24). I'-arly bone cysts 
always show areas of giant-cell tissue and 
this tissue is the cause of the hone de.struc- 
tion which ])roduccs the cy.st. 'I'hese giant 
cells normally play an active role in resorb- 
ing calcified cartilage in the transition from 
cartilage to new hone which occuns in the 
metaphyseal region. Cyst formation is the 
result of a jiathologic overactivily on the part 
of these giant cells, due to trauma or some 
metabolic disturbance. By the time most of 
these lesions come under observation or 
come to operation, the bone destructive 
phase has ceased and a second process of 
new bone formation about the periphery of 
the tumor, due to the proliferative powers 
of the neighboring cortex and the subperi- 
osteal osteogenic layers, has occurred, which 
succeeds in walling-in the diseased area, and 
may, when pathologic fracture has occurred, 
entirely heal the area. The prognosis is 
uniformly favorable in these tumors and 
cure can be effected by tlie curetting and 
crushing of the cavity, or often by X-ray 
therapy (9. 10). 

2. Oslcogoiic sarcoma of flic osteolytic 
type . — Two relatively rare forms of osteo- 
genic sarcoma are prone to produce bone 
destruction in the medullary region of the 
long bones; the more frequent of the two is 
a fibro-osseous form of tumor; the rarer is 
cartilaginous in nature. The fibro-osseous 
type of osteolytic sarcoma constitvrtes about 
20 per cent of sarcoma of bone, while the 
cartilaginous form comprises approximately 
5 per cent. In both forms, males predomi- 
nate o\er females and the age incidence is 
maximal between the ages of ten and 
twenty, as is usual for all sarcomas of bone 
(Fig 25). In the fibro-osseous form of os- 
teolytic sarcoma, however, there is a larger 
percentage of cases occurring after the age 
of thirty (approximately 33 per cent). De- 
spite the fact that both of these sarcomas of 
bone are medullary and bone-destructive, 



Fig. 22 A ty])ical bone cyst in the upper end of 
the humerus showing ossification and healing after 
fracture. The following characteristics are illus- 
trated : The cyst is on the shaft side of an unossi- 
ficd epiphyseal line, the cortex about the cyst is 
thinned and symmetrically' expanded, and there is 
ossification after fracture 

their fundamental histologic difference is re- 
flected in both the clinical and X-ray pic- 
tures. 

The fibro-osseous form of osteolytic sar- 
coma has a distribution which involves the 
shaft of the bone towards its middle or in 
its metaphyseal region. The upper tibia, 
lower femur, and upper humerus are most 
frequently affected (Figs. 26-^4 and 26-5). 
The average duration of the symptoms is 
ten months, and pain, tumor, and pathologic 
fracture are outstanding features, pathologic 
fracture occurring in 35 per cent of the 
cases. In the X-ray film the area of bone 
involvement shows a worm-eaten area of 
medullary bone destruction without any defi- 
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nitely circvimscribed margin and without 
new bone formation. The cortex of the 
bone is rapidly broken through without ex- 
pansion, a point which differentiates these 
lesions from the benign bone cysts (Fig. 


in this form of sarcoma of bone is not so 
bad as in the chondral forms. In the series 
of eighty-seven cases in this group, sixty- 
three have been followed over five years 
since treatment, and seven (or 11 per cent) 



Fig. 23. Photomicrograph showing a newly formed cyst containing red 
blood cells and surrounded by a sprinkling of giant cells. This is the early 
stage of osteitis fibrosa. Compare with Figure 24. 


7). The configuration of the lesions may 
resemble metastatic carcinoma to bone, but 
in this form of sarcoma the patient is usually 
younger and the tumor area, which begins 
subcortically, breaks through the cortex be- 
fore it assumes the truly central medullary 
location typical of metastatic carcinoma. 
The transition between destroyed bone and 
healthy bone is apt to be more abrupt in 
this sarcoma than in metastatic carcinoma. 

Histogenically these tumors arise from 
fibrous tissue capable of direct bone forma- 
tion embedded in the medullary cavity (Fig. 
28). Bone formation, which in this tissue 
is dependent upon previous calcifying of 
cartilage, does not occur, because such car- 
tilage is lacking at the age when and the site 
where these tumors arise. The prognosis 


are living. The earliest and most radical 
operative treatment gives the best results. 

The chondroblastic form of osteolytic sar- 
coma usually involves the upper tibia, upper 
humerus, and lower femur. It produces an 
area of bone destruction which borders di- 
rectly on the epiphyseal line, in patients prac- 
tically always between the ages of fourteen 
and twenty. The average duration of symp- 
toms is exceedingly brief, being under four 
months, and the post-operative duration of 
life rarely exceeds twenty months. Pain 
and swelling are present in an acute form, 
but pathologic fracture is not frequent. 

In the X-ray film the typical picture of the 
chondral form of osteolytic sarcoma of bone 
is a circumscribed or diffuse area of medul- 
larv bone destruction occurring on either 
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silk of the epiphyseal line. 'I'he cortex anil 
the periosteal zone show a more variable 
involvement. In advanced staj^es, when tiie 
medullary destruction resembles that seen 
in Figure 29. the cortex may he ex]>andcd 
and thinned as in a typical giant-cell tumor, 
the location in the epiphysis making the sim- 
ilarity even greater. Mowever, there is 
usually periosteal elevation, with an under- 
Iving tran.iluccnt shadow, which distin- 
guishes these tumors from benign giant-cell 
tumors and makes them more com])aral)lc to 
the advanced stage of the periosteal chon- 
drosarcoma described previously. While 
this is a separate form of osteogenic sar- 
coma which histologically can he shown to 
arise from the proliferating cartilage ceils 
at the epiphyseal line, during the adolescent 
growth period (Fig. 30). and while the 
mode of growth is distinct — producing, fir.st, 
medullary bone destruction near or in the 
epiphysis, and later cortical or periosteal in- 
A'olvement — still the X-ray picture at the 
time of clinical examination may he indis- 
tinctive and cannot, as a general rule, be dis- 
tinguished with any degree of accuracy from 
other forms of osteogenic sarcoma. The 
usual mistake of diagnosing this as a benign 
giant-cell tumor can be avoided, liowever, 
if one notes that the tumor involves usually 
both the epiphysis and the metaphysis and 
produces a definite periosteal lipping. 

This is one of the most malignant tumors 
of the osteogenic sarcoma group and there 
are only two patients living over five years 
among the twenty cases which have been 
followed clinically since operation. Radical 
surgery followed by post-operative irradia- 
tion appears to offer the only hope in pa- 
tients thus afflicted. Irradiation is best 
given by radium implantation (11, 12). 

3. Brodte’s abscess . — One hundred years 
have elapsed since Brodie first described this 
rare clinical entit}' of bone, which is char- 
acterized by a small single area of medullary 
bone destruction due to a latent chronic in- 



FIr. 2-1. A late stage in osteitis fibrosa, showing 
the condensation of fibrous tissue in the wall of a 
large cyst. A small cyst is also shown. Compare 
with Figure 2.1. 


feclion in the cancellous tissue at the ex- 
tremity of a long bone. Males are affected 
far more frequently than females (five to 
ten times in most of the series recorded), 
and the predominate period of life is in the 
decade falling between the ages of fourteen 
and twenty-four years (Fig. 31). More 
than half of all cases reported in the liter- 
ature^ have been located in the tibia, the 
major portion of the remaining affecting the 
lower femur and lower humerus. 

The duration and clinical symptomatology 
reflect the etiolog}’- of the disease. In a large 
percentage of the cases (84 per cent in Thom- 
son’s series^) there is a previous history of 
acute osteomyelitis. Students of this con- 
dition are agreed that cases of acute osteo- 
myelitis may develop such a Brodie’s abscess 
as a residual or complicating feature. This 
emphasizes the fact that contrary to a com- 
monly erroneous conception, Brodie’s ab- 
scess is not of tuberculous origin, but is most 
frequently dependent upon the presence of 
a staphylococcus infection of low virulence. 
Many of the patients give a history of an 


'M. b. Henderson and 11. E. Simon; Brodie’s Abscess, 
Arch. SuTK., iNovember, 1924, IX, 504 (Pt. 1). 


Thompson; Edinburgh Med. Jour., 1906, XIX, 297. 
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acute and septic onset, which rapidly sub- 
sides, to be followed during the period of the 
next months or years by r^ariable and usu- 
ally mild pains in the affected region. In 
addition to this protracted history, there is 


roentgenologist. Pathologic fracture is ex- 
treriiely rare in these lesions and. has never 
been recorded in our series. 

Pathologically the diseased area takes the 
form of a small island of soft granular ma- 
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Fig. 25. Chart showing age incidence of two forms of osteolytic sarcoma. 
The solid line indicates chondroblastic sarcoma, and the broken line, osteolytic 
osteogenic sarcoma. 


a fusiform swelling of the bone in the upper 
or lower tibia to aid in making the diagnosis 
clinically. 

In the X-ray film the involved bone shows 
a more or less circular, rarefied area in a 
central location in the metaphyseal region 
of a long bone, usually the upper or lower 
tibia. The cortical bone about the lesion 
shows increase in densit)" and expansion, 
which produces a definite and palpable swell- 
ing. Such a Brodie’s abscess may be dis- 
tinguished from a bone cyst because the in- 
A'olved area is considerably smaller, usually 
from one to two centimeters in diameter, 
and the neighboring cortical bone is prac- 
tically always far thicker than that found 
in the bone cyst (Figs. 32-A and 32-5). 
Occasionally the area of bone destruction 
may be so small that it is overlooked b)^ the 


terial in the medullary cavity or the small 
cavity filled with flvud: about this there is 
usually an area of increased density. The 
origin of the disease is due to a dormant 
focus of infection, carried to the medulla of 
the bone by the blood stream and remaining 
quiescent until the resistance of the patient 
is lowered by a general systemic disease or 
locally by trauma to the infected bone. The 
mode of infection differs from that of 
Garre’s osteitis, which is via the lymphatics. 
Unlike acute osteomyelitis, high fever and 
leukocytosis are rare, but occasionally sinus 
formation and a sequestrum may occur. A 
good prognosis may be given if proper sur- 
gical evacuation of the infected area is per- 
formed (13, 14). 

Summary of osteolytic lesions in patients 
under tzventy . — In the differential diagnosis 
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OSTEOLYTIC 
0STE06ENIC 5AKCOM<^ 


CHONDROBLASTIC SARCOMA 



Figs. 2()-A and 26-5. Charts showing the incidence o£ osteolytic osteogenic sarcoma (26-/1) and 
chondroblastic sarcoma (26-B) according to skeletal locations. The solid black areas indicate the most 
frequent sites; the checked areas, the common sites, and the diagonal line areas, the occasional sites. 


of these three lesions — the bone cyst, the os- of the cortical bone in the neighborhood of 
teol}tic sarcoma, and Brodie’s abscess — the the lesion. In the bone cyst the area of bone 
most helpful consideration is the condition destruction is immediately beneath the cor- 
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Fig 27 Roentgenogram shotting the destructive 
rotten-ttood appearance in a long bone, the seat of 
osteohtic osteogenic sarcoma The cortex has been 
broken through ttithout expansion and a soft-part 
tumor has been produced 

tex and expands the cortical bone, which is 
thinned but bulges st mmetrically on either 
side of the lesion, remaining intact unless 
pathologic fracture occurs. In Brodie’s ab- 
scess the area of bone destruction is some 
distance from the cortex and the cortical 
bone is thickened rather than thinned, the 
swelling in this region being due to this 
thickening rather than to bulging or expan- 
sion of the cortex In osteolytic sarcoma 
of the fibro-osseous Ape the area of bone 
destruction extends directly through the cor- 
tex, which early in the disease is dissolved 
away, along with the medullar)^ bone. In 
the chondral form of osteolytic sarcoma the 



Fig 28 Photomicrograph of an osteoljtic t 3 'pe of 
osteogenic sarcoma, shoving the large vesicular 
nuclei and mitotic figures common to this type of 
sarcoma 

cortex may sur3 ive longer and may be 
thinned and expanded, but evidence that the 
tumor has passed beyond is visible by peri- 
osteal lipping, roughening, or b)' the actual 
presence of the translucent tumor mass in 
the periosteal zone. 

The configuration of the area of bone de- 
struction is also helpful in roentgenologic 
diagnosis In Brodie’s abscess the rarefac- 
tion is small and sharply circumscribed. In 
the bone cyst it is larger, may be oval or 
more irregular, but is definitely limited by 
a bone shell in all directions In osteolytic 
sarcoma of the fibro-osseous type the area 
of bone destruction is exceedingly irregu- 
lar and worm-eaten, with jagged margins 
e.xtending in different directions. In the 
chondral form of osteolytic sarcoma the 
area of bone destruction is more often mul- 
tiloculated and usually fades off, with a hazy 
margin. 

III. — lilyxosarcoma and Pyogenic and 
Specific Infections of Bone 

The clinical entity known as myxoma or 
mj-xosarcoma and a group of infections of 
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tlie l)onc warrant scjiaratc disctissioii at this 
point, since these entities do not fall readily 
into line with the basis of classification used 
for the other lesions treated in this paper, 
because all of them are capable of showing 
in the X-ray film both hone formation and 
hone destruction. 

/. . }fyx()sarcoiiia of hone . — Myxoma of 
hone, which was described as a separate 
form of hone tiimor by Rloodgood (16), is 
potentially a malignant neoplasm and in the 
light of more recent studies is more jwop- 
erly classed as a secondary form of malig- 
nancy arising at the site of a previous benign 
osteochondroma. In the final stages the 
growth is histologically indistinguishable 
from the chondral form of osteogenic sar- 
coma (the so-called chondromyxosarcoma). 
but clinically its course is far more pro- 
tracted and is unique among the sarcomas 
of bone. The patients with such a lesion 
are adults over thirty years of age and arc 
often unaware of a pre-existing exostosis 
or chondroma. Usually a history is obtained 
of rheumatic pains, extending back over a 
number of years (two to twenty), referable 
to the region of the tumor. Exacerbation 
of the symptoms such as severe pain or in- 
crease in swelling, brings the patient under 
observation. The degree of malignant 
change and the grade of the malignancy 
may vary greatly in such a lesion, and it is 
difficult to predict from either the X-ray 
film or the miscroscopic appearance the 
course of the disease if radical surgery is 
not instituted (Figs. 33-A and 33-E). 

In the X-ray films the discovery of the 
remnant of the earlier benign osteochon- 
droma may be relatiA^ely easy or exceedingly 
difficult. If the malignant change is early, 
the cartilaginous cap of the tumor may be 
seen invading the base of the exostosis and 
encroaching upon the medullary cavity. If 
the grouMi is more advanced, the previous 
ossification in the osteochondroma may be 
scattered as granular debris in the enlarging 



Fig. 29. Roentgenogram of a clionclroblastic sar- 
coma in the upper end of the liumcrus. The tumor 
has the typical multilocular formation of a carti- 
laginous lesion and the periosteal reaction of a 
sarcoma. The area of hone destruction is located 
at an epiphyseal line, extending into both the 
cpiphjsis and the shaft. 

translucent tumor mass and nothing of the 
original exostosis may remain except the 
congenital defect of the widened metaphysis 
(Figs. 34-A, 34-5, 34-C). 

If the lesion is treated by local excision, 
it may recur repeatedly. In not a few in- 
stances such tumors have recurred as many 
as from five to fifteen times following re- 
peated cauterization over a period of six to 
eight years, eventually ending in a complete 
destruction of bone at the tumor site and the 
death of the patient from pulmonar}' metas- 
tasis. Apparently the best mode of treat- 
ment of such lesions when the histology is 
that of an outspoken chondromyxosarcoma 
(Fig. 35) is by radical resection, or ampvrta- 
tion when possible. 

2. Osteomyelitis, tuberculosis, and 
sypinhs of bone . — These three entities of 
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osteomyelitis, tuberculosis, and syphilis are 
mentioned here more for the purpose of rul- 
insf them out of the discussion of the dif- 
ferential diagnosis of bone tumors by the 


ness near the epiphyseal line of a long bone, 
without involvement of the neighboring 
joint, is ample presumptive evidence for the 
diagnosis of an acute osteomyelitis. Ex- 


I 


/ 



Fig 30. Photomicrograph showing the chondroblasts, the cartilage, and 
the abortu e calcification in a chondroblastic sarcoma. The capillaries in the 
illustration indicate the rasculanty of this sarcoma. 


X-ray, than for the purpose of detailed con- 
sideration. The diagnosis of all three of 
tliese conditions depends primarily upon the 
clinical picture rather than upon the X-ray. 

In a child between the ages of two and 
ten years, the occurrence of high fever 
(103-104°), leukocytosis (25,000-30,000), 
and a toxicity indicative of an acute infec- 
tion. plus localized pain and point tender- 


ploration by the surgeon should follow, and 
confirmation by X-ray examination, which 
is negative at this stage of the disease, 
should not be awaited. 

The X-ray picture of an acute osteo- 
myelitis is characteristic only when surgical 
intervention is delayed. At this stage there 
is generally evidence of bone destruction and 
new bone formation. The bone affected is 
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Fig. Chnrt sliowitig the age incidence of 

Brotiic's altsccss. 


typically that of a child under ten and the 
area of involvement i.s mo.st frequently in 
the upper end of the tibia, the lower end 
of the femur, the lower ends of tibia and 
fibula, the upper end of the humerus, or the 
lower end of the radius. A.s Starr has 
stated, the area of involvement is generally 
triangular (Figs. 36-/1 and 36-5), with the 
base toward the epiphysis and the necrotic 
areas sloping away toward the mid-shaft and 
toward the periosteum. The periosteum is 
stripped for some distance by the collection 
of pus and gives evidence of an involucrum 
beneath by a dense shadow of new bone 
formation. Bone destruction, with the 
formation of sequestrum, is the rule. If 
the disease become chronic, irew bone forma- 
tion becomes more and more marked and 
irregular in character. Pathologic fracture 
may occur. 

In tuberculosis of bone, which is also 
characteristically a juvenile disease, although 
the local focus of origin is generally in the 
epiphysis of the bone, the symptomatology 
and the deformity practically always point 
to one of the joints, the spine, hip, knee, 
and ankle being involved in frequency in 
the order mentioned. Chronicity and de- 
formity are the outstanding features of this 
disease, the deformity being caused bv either 


■BKOPie'^ abscess 



muscle spasm, shortening brought about by 
limitation of bone growth, or actual bone 
destruction. In the spine, the characteristic 
deformity is kyphosis in the dorsal region. 
In the hip, a flexion deformity, with short- 
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Fig. 32-A Lateral r lew of a Brodie’s abscess sit- 
uated in the lower end of the tibia. The small size 
of the bone defect, the periosteal swelling-, as well as 
the location in the tibia are diagnostic. Xearly 90 
per cent of all these lesions occur in the long bones. 

ening of tlie leg. is typical. In the knee, 
flexion deformity plus tlie classical white 
swelling, accentuated by atrophy below, is 
outstanding, while in the ankle, plantar flex- 
ion. with similar swelling, is characteristic. 
As in osteom} elitis and syphilis, systemic 
features of the disease play an important 
part in the diagnosis. The loss of weight, 
elevation of temperature in tlie afternoon, 
and systemic tuberculosis elsewhere in tlie 
body aid in making the diagnosis. In addi- 
tion. the development of a cold abscess or 
a persistent draining sinus is t}-pical. 

In the X-rai examination of tuberculosis, 
there is seen melting away of the bones to 
give a diffuse hazing in tlie region of a joint 
(Fig. 37). The location in the spine, at the 



Fig. 32-B. Antero-posterior \iew of same case as 
shown in Figure 32-.4 (zchuh see) 

hip, knee, or ankle is also characteristic. 
Calcified bodies about the Ixine in the joint 
or soft parts are not miusual. Subluxation 
of the bones occurs, while in the late stages 
svnostosis may appear, with healing, al- 
tliough surgical intervention is usually nec- 
essarv to bring tliis about Collapse of 
tlie vertebrje and actual dislocation of the 
hip niav occur and some evidence of sinus 
formation may be visible in the X-ray film. 

Si-philis of tlie bone, which may be con- 
‘renital in the newborn but which is more 
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often a disease of adults between the apres 
of twenty and forty, is a secondary or ter- 
tiary phenomenon, nlthoiiffh syphilitic peri- 
ostitis has been described as occnrrin.i^ syn- 
chronously with the primary sore or from 


the tyjjical saber-shin may develop if the 
case is a congenital one. This is marked 
by some bowing of the tibia, accentuated by 
new bone formation, incident to both peri- 
ostitis and osteitis (Figs. 38-/1, 38-11, 38-C). 
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Fig. 33-/t. Chart showing the age incidence of my.xosarcoma or secondary 
chondrosarcoma of hone. 


two to fifteen weeks thereafter. The his- 
tory of exposure and of a primary sore plus 
a positive blood Wasserniann are essential 
points in the diagnosis. The osteocopic 
night pains are helpful but not pathogno- 
monic. Early involvement of the bone is 
generally restricted to a periostitis, which 
affects most frequently the cranium, ribs, 
sternum, and the tibiae. This periostitis 
yields readily to anti-syphilitic treatment, 
restoring the bone to normal, and such a 
therapeutic test establishes the diagnosis be- 
yond question. In the late stages of bone 
involvement, gummas are usually present 
in the affected region, which is most fre- 
quently the tibia, and give a nodular char- 
acter to the bone on palpation. 

In the X-ray picture of syphilis which has 
gone be)rond the stage of simple periostitis, 
Gummatous osteomyelitis in adults leads 


to an extensive change over a wide area of 
bone, dependent upon both bone destruction 
and new bone formation, in which bone de- 
struction generally predominates, producing 
very irregular bone, with mottling. The 
bone deformity resembles an ordinary 
chronic osteomyelitis in these cases, but may 
be even more severe, with more mottling 
and irregularity. Pathologic fracture is 
prone to occur in gummatous osteitis (17, 
18, 19, 20.) 

— Ossifying Periosteal Lesions in the 
Adult 

While osteogenic sarcoma of the peri- 
osteal ossifying type may occur in the latter 
decades, it is not the usual lesion of this 
type after the age of twenty. Periosteal 
fibrosarcoma, however, does occur 'in pa- 
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diagonal line areas, the occasional sites 

tients over thirt}, although, strictly speak- 
ing, it does not o^bify. Myositis ossificans 
of the traumatic circumscribed type and 
ossifying periostitis on an inflammator)' or 



Fig. 34-/1 A case of secondary chondrosarcoma 
superimposed upon a benign cartilaginous lesion. 
There is shown here the sarcomatous transformation 
producing medullaiy destiuction, with pathologic 
fracture and also a periosteal tumor in the humerus 
which was the site of a congenital malformation. 

traumatic basis, are both diseases of adult- 
hood which may produce ossification in this 
region of the bone. 

1. Periosteal fibrosarcoma . — This is a 
relatively infrequent sarcoma of ]»ne which 
affects the fibrous layers of the periosteum, 
and is, strictly speaking, a fascial sarcoma, 
since it does not arise from osteogenic tis- 
sue. This form of fibrosarcoma is of a 
relatively low degree of malignancy, nearly 
one-half of the patients being reported well 
over a period of from two to ten years 
after operation. Males and females are 
affected in about equal proportion. The 
age of distribution of this tumor is char- 
acteristic and very unusual for sarcoma 
(Fig. 39-A). In a series of forty cases, 
thirty-one are thirty years of age or over. 
Most of the patients are between thirty and 
fifty years of age, but a good portion are 
even older, the oldest patient recorded being 
seventy-five years. This tumor is typically 
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a sins^lc legion occurring in the periosteal 
zone and frecjnenls the usual favorite sites 
of sarcoma of hone — about the knee in the 
lower femur and upper tibia (Fig. 30-/?). 
The average duration of symptom', is ap- 


sniall strands of the camhian layer of the 
periosteum. Beneath this e.xtra-skeletal 
tumor, the bone is rarefied and resorbed 
(Fig. 40). Histologically, a definite per- 
centage of these .so-called fibrosarcomas of 



proximately thirty months, and swelling is 
a more prominent feature than pain. 

The X-ray appearance is variable but in 
most instances is characterized by a cloudy 
soft-part shadow and secondary bone ne- 
crosis. The tumor begins in the periosteal 
zone, but is unique in extending both outside 
of and beneath the periosteum. This two- 
fold mode of growth is explained by the 
tissue of origin, which is the outermost 
fibrous layer of the periosteum. The 
periosteal shadow of the tumor and that 
extending into the soft parts is visible as' a 
diffuse haze without definite demarcations 
in the roentgenogram. Rarely there is 
slight calcification or new bone formation, 
due to the carrying up into the tumor of 


the periosteal type are not sarcomas but 
fibromas, and this accounts for the large 
percentage of five-year cures (Figs. 4\-A 
and 41-F). Fibrosarcoma is to be suspected 
in the X-ray film when there is a soft-part 
shadow continuous with the bone of a hazy 
but not ti ansi-ucent quality, without radiat- 
ing spicules of bone in the shadow, and 
w hen the l^one beneath is melted away from 
without, inward, in an asymmetrical man- 
ner. The osteolytic form of osteogenic sar- 
coma, it n ill be remembered, destroys the 
bone from within, arising in the medullary 
cavit}" and rarely extending beyond the cor- 
tex. The chondromyxosarcoma form of 
osteogenic sarcoma gives a more translu- 
cent periosteal shadow, with small radiating 
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spicules of new bone, and definitely lifts 
the periosteum. Such is not the case in 
fibrosarcoma. 

The prognosis in this form of sarcoma 
depends upon the cellularity of the micro- 


far the more frequent. The trauma may l>e 
single or repeated, due to some occupational 
habit. The occupational form was the first 
to be described (Billroth. 1855). under the 
term “rider’s Ixme.” and later under the 



Fig. 34-C. Photomicrograph showing the cartilaginous structure of the 
tumor in the humerus. 


scopic Structure, and radical treatment, such 
as amputation, should not be tried unless 
the patholog}- is carefully checked by 
biopsy (21. 22). 

2. Myositis ossificans . — \*arious forms 
of myositis ossificans have been described. 
The progressive, diffuse form, which begins 
in children with other congenital defects, 
such as microdactylism, and involves succes- 
sive muscles, beginning usually in the tra- 
pezius or latissmus dorsi, is not dealt with 
here. \’arieties of tlie ciraimscribed t}'pe 
of myositis ossificans are generally classi- 
fied under the traumatic and non-traumatic 
forms, of which the traumatic type is by 


term “drill bone,” botli of which are com- 
mon among enlisted men in the cavalr}- and 
infantr}-. respectively. The ossification of 
the deltoid muscle, due to the rifle, and of 
the adductors in the thigh, due to the pres- 
sure of the saddle, has been termed the 
“Prussian disease,” since so man}- of the 
reports have come from that source (Kutt- 
ner^). 

In this countr}' traumatic myositis ossi- 
ficans of the circumscribed type is most fre- 
quent following a single injur}-, and is seen 
most often following posterior dislocation 

5 Kuttner: Die Myositis ossificans circumscripta. Ergebn. 
d. Chin V. Orthop., 1910, I, 49-106. 
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of the elbow producintf ossification in the 
brachialis anticus, and injuries of the quad- 
riceps feinoris in foot-ball players. Among 
the thirty ca'^es of this form of circum- 
scribed myositis ossificans recorded in the 
Surgical Patboiogicai Laboratory, involve- 
ments of these two muscles predominate 
(Fig. 42). Patients between the ages of 
twenty and forty are in the majority, the 
maximum age in this series being forty- 
tbree (Fig. 43). Cases occurring under 
twenty are not rare, but more elderly pa- 
tients are unusual. Females are very rarely 
affected — onh' once in our series. '1 he his- 
tory is characteristic. Following a severe 
injury, there is hemorrhage into the muscle, 
with the formation of a hard tumor, with 
ossification within a period of from three 
to six weeks. The injury is commonly re- 
ceived either in foot-ball or accidentally in 
some occupation, such as mining, mill-work- 
ing. etc. 

In the X-ray him there is a single lesion 
showing a more or less wedge-shaped area 
of laminated tone, separated from the nor- 
mal l)one usually by a definite interval of 
soft parts. The edges are usually smooth 
and well outlined and the location is com- 
monly near the elbow or in the thigh. Dean 
Lewis emphasizes a tendency for the area 
of ossification to attain its maximum rapidly, 
and then to remain stationary or decrease. 
The diagnosis of such a lesion by the X-ray, 
when there is a definite history of trauma, is 
not difficult. However, variations of this 
picture occur in which the wedge of new 
bone may adjoin the shaft of the normal 
bone beneath, and one free edge may be 
extremely irregular. The irregular edge, 
infiltrating the muscles, may assume the 
characteristic of the so-called dotted-veil, 
while the fact that new bone occurs only 
at one side of the normal bone, and does 
not surround it, is helpful in diagnosis. 
Rarely the ossification may be extensive and 
simulate osteogenic sarcoma, as in the cases 



I'ig. 35. Secondary chondroniy.xosarcoma arising 
at tiic site of an old exostosis in a white male, aged 
25. The X-ray ftU-n shows the original base o£ tbe 
exostosis and the splintering of bone and spotty 
calcification typical of secondary chondromyxosar- 
coma. 

of Chambers, Paul (25), and one of Coley’s 
(24). The simulation of such a form of 
myositis ossificans to sarcoma is not onl)'^ 
apparent but real, since a definite percentage 
of these cases with extensive irregular ossi- 
fication become malignant after an interval 
of years, recurring in spite of excision, to 
produce ultimate metastases and death 
(Fig. 44). 

Histogenetically, the source of the new 
bone is fibrous strands in the muscle, or 
tags of pre-cartilaginous embryonic connec- 
tive tissue (blastema) displaced from the 
primi-tive periosteum ; however, the reason 
for the heterologous ossification at these 
sites in the muscle is obscure. A hematoma 
seems to be an important antecedent to the 
ossification. Dean Lewis® emphasizes peri- 


fijour. Am. Med. Assn., May 5, 1926, LXXX, 1281. 
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osteal stripping by injury as a source of the scure in nature. In the lower abclomen, the 
new bone. This would account for some blastemal strands in the rectus abdominis in 
D^pes which show direct ossification of the the region of its attachment to the pubis may 
membranous type, but would not account for be a source of the ossification, while in the 
the myositis ossificans derived via cartilage upper abdomen, similar strands at the inser- 



Fig 3()-A Roentgenogram of an osteomychtis in a child aged four The 
area of bone destruction invades the epiphysis, and the periosteal reaction, with 
lieu bone, slopes upward beyond the mid-shaft region 


(Fig 45), which must involve strands of 
blastemal tissue The dotted-veil appear- 
ance in the X-ray film, extending out into 
the muscle, is against the assumption that 
periosteum of any size has been displaced, 
since, as a limiting membrane of ossification, 
it tends to produce more circumscribed 
formation In such cases, if displacement 
of periosteal tissue plays a role, it must be 
by the dispersion of ceils or groups of cells 
from the cambium layer. The ossification 
in the abdominal wall following surgical 
incisions, reported b\ Lewis, is more ob- 


tion of the ribs may account for the develop- 
ment. 

The prognosis in these cases is usually 
favorable. The symptoms attending the 
ossification may subside spontaneously, or, 
if persistent, will usually disappear with the 
surgical removal of the growth (23, 24). 

3. Ossifying periostitis . — ^This is not a 
separate clinical entity but a phase of bone 
disease seen in such diseases as non-sup- 
purative osteomyelitis of Garre, and syphilis. 
It is a benign condition which appears not 
infrequently about the tibia, humerus, or 
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Fig 36-J5 Photoniicrogr.ipli sliowiiig the leiiko- 
cjtic infiltration tjpical of osttoinjelitis 


femur, as a single lesion in adults, generally 
between the ages of from fifteen to thirh- 
five. The usual basis for this dense ossi- 
fication, producing a subperiosteal swelling, 
is either trauma or syphilis, and in no case 
should a Wassermann he omitted on a pa- 
tient with such a lesion The involved area 
is definitely circumscribed in most instances 
(Fig 46) and affects usually one surface 
of the hone. When more diffvtse and on the 



Fig 37 Roentgenogram of a tuberculous humerus 
showing marked destruction m the epiphyseal end of 
the bone, with invohement of the joint 



Fig 38-A This illustiation, togethei with Figures 
38-B and 38-C, depicts the bone-formative, the bone- 
destructn e, and the microscopic phases of syphilis 
of the bone There is sclerosis and new bone forma- 
tion, with a periosteal in\ oh cment This is an un- 
usual picture m syphilis of an ossifying type which is 
more often restricted to the periosteum 


basis of a low-grade chronic infection of the 
lymphatics in young adults, the leaction is 
referred to under the term “Garre’s non- 
suppurative osteomvelitis ” 

Ossifying peiiostitis is a chionic disease, 
the usual duration of s)''mptoms averaging 
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nearly eighteen months and in some cases 
extending back for from fourteen to sixty 
years. Pain, swelling, and some stiffness in 


granulation tissue may be due to infection, 
following abscesses elsewhere in the body, 
or previous .systemic infection by h-pboid. 




Fig. 38-J5. A bone-destructive process, with periosteal imohcment more 
characteristic of ad\anced stTihilis. 


the neighboring joints are the usual symp- 
toms. In 10 per cent of the cases a defi- 
nite abscess, carbuncle, or furuncle else- 
where in the body is associated with tlie de- 
velopment of the lesion. In over 10 per cent 
of the cases a positive A\'assermann is 
present. One-fifth of the patients give a 
history of severe trauma. 

Histologically, the areas of ossification 
are caused by raising of the periosteum, fol- 
lowing the formation of granulation tissue 
or hemorrhage beneath this membrane. The 


syphilis, or influenza. The hemorrhages are 
most often the result of trauma. The de- 
gree of ossification produced by such sub- 
periosteal disturbance is dependent upon the 
extent and character of the injury and the 
age of the patient In younger patients, 
ossification is more pronounced, and in 
rapidly subsiding infections and single 
traumas, new bone formation is like- 
wise marked. In severe persistent infec- 
tions, and in older patients, however, osteo- 
porosis is always an accompanying feature. 
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Fig. 38-C'. Shows tlic innaminatory character of 
the lesion under tlic inicrosco])e, usual for syphilis, 
hut also similar to that seen in luherculous invoKc- 
nicnt of the hone’. 


in I he <1(1 till . — In the differential diagnosis 
of ossifying pcrio.steal lesions in the adult, 
it is important to bear in mind that there is 
an age overlap between the periosteal lesions 
more prevalent before the age of twenty, 
such as exosto.ses, periosteal osteogenic 
sarcoma, liwihg’s sarcoma, and Garre’s os- 
teitis, described in Section I, and the fibro- 
sarcoma. ossifying jnyositis, and ossifying 
periostitis just discussed. It may be difficult 
to distingnisli between sclerosing osteogenic 
sarcoma, myositis ossificans, and ossifying 
periostitis in the roentgenogram. In dif- 
ferentiating between these three lesions, the 
location is an extremely helpful considera- 
tion. Osteoblastic osteogenic sarcoma arises 
from the subperiosteal region of the metaph- 
y.sis, rapidly distorts the periosteal border 
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Fig. 39-A. Chart showing the age incidence of periosteal fibrosarcoma. 


Incision of the periosteum, with scraping of 
the underlying bone, is usually a successful 
mode of treatment in protracted cases, other 
than of the syphilitic type.'^ 

Summary of ossifying periosteal lesions 

Section on Garre’s Osteitis. Pt. I, 


with irregular ossification, and produces 
medullary sclerosis by infiltration of the 
marrow cavity. Myositis ossificans arises 
above the periosteum within the muscle and 
although the superimposed shadow may ob- 
scure the underlying normal bone, if proper 
views are taken this supraperiosteal location 
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FIBROSARCOMA 




_ Fig. 39-B. Chart sho^ving the skeletal distribu- 
tion of periosteal fibrosarcoma. The solid black 
areas indicate the most frequent sites ; the checked 
areas, the common sites ; the diagonal line areas, the 
occasional sites. 


of the ossification will be disclosed. Ossify- 
ing periostitis is a relatively slow mode of 
ossification laid down beneath the perios- 



«> 




Fig. 40. Roentgenogram of a periosteal fibro- 
sarcoma showing the large soft-part swelling and a 
slight amount of secondary new bone destruction. 


teuni, usually in a region near the mid- 
shaft. The ossification does not invade the 
marrow catdty as in sclerosing sarcoma, nor 
is it as irregular and radiating in character, 
but instead, is more often parallel to the 
bone and more regular. 

The resemblance of the advanced stage of 
Ewing’s tumor to ossifying periostitis which 
is accompanied by osteoporosis may be a 
source of confusion to the roentgenologist. 
The onion-peel formation of the periosteum 
in Ewing’s tumor is a helpful point in the 
diagnosis and the degree of ossification is 
generally more pronounced in the inflamma- 
tory lesions than in Ewing’s sarcoma. The 
differentiation, however, may require biopsy. 
The location and the character of the soft- 
part shadow in fibrosarcoma should permit 
a more ready diagnosis. 
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Fig. 41-/1. A cellular type of fibrosarcoma in 
which the cells are the small* oat cell type and mitotic 
figures arc numerous. 



Fig. 41-F. Photomicrograph of a low-grade fibro- 
sarcoma showing the fibromatous character of the 
tissue. Patients with this type of tumor do not suc- 
cumb to metastasis. The lesion is best termed a 
fibroma. 


MYOSITIS OSSIFICANS 



Fig. 42. Chart showing the incidence of myositis 
ossificans according to skeletal location. The solid 
black areas indicate the most frequent sites; the 
checked areas, the common sites; the diagonal line 
areas, the occasional sites. 


V. — Solitary Osteolytic Tumors in Patients 

over Twenty bone destruction in adults over twenty, we 

Among those tumors which produce in must consider the Ijenign giant-cell tumor 
the X-ra)" film a single area of medullary of bone, the central chondroma or chondro- 
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myxoma, the single focvis of metastatic car- 
cinoma to bone, and the more infrequent 
latent bone cyst. jNIultiple m}-eloma in bone 
rarely presents itself initially as a single 
lesion early in the disease (Geschickter). 


femur, and the lower radius are most fre- 
quenth' involved. The typical configuration 
of the tumor is a globular, trabeculated, 
rarefied area, asymmetrical!}' located. Com- 
parison of early and late lesions on the 



Fig. 43. Chart showing the age incidence of myositis ossificans. 


and the possibility of this must be borne in 
mind. 

1. Benign giani-ccll tumor . — This be- 
nign lesion of lx)ne occupies a relatively im- 
portant position among the bone tumors, 
because of its frequency. The peak of the 
age incidence of tins tumor occurs between 
twent}- and thirty years (Figs. 47-A and 
47-B), and females are slightly more often 
affected tlian males. Clinically, the lesion 
is progressive, witli an average duration of 
S3'mptoms of fourteen months, tlie usual 
sequence being trauma, pain, tumor, and 
fracture. The area of involvement is prac- 
tically always single and shows in tlie roent- 
genogram as a circumscribed, bone-destruc- 
tive lesion occurring in an epiphysis. The 
epiphyses of the upper tibia, the lower 


X-ray films shows that the area of bone 
destruction begins in a subcortical location 
at one side of the epiphysis and rvorks its 
way toward a more central location at the 
expense of cancellous bone (Fig. 48). The 
expanded bony shell of the tumor is e.x- 
tremely thin and in slightly less than 60 per 
cent of tire cases is perforated. Pathologic 
fracture occurs in 14 per cent of tire cases. 

Histogenetically, the giant-cell tumor, 
witli its cellular stroma pen-aded bj- many 
large multinucleated giant cells containing 
from fifteen to two hundred nuclei (Fig. 
49), is an exaggeration of the normal pro- 
cess of resorption of calcified cartilage by 
giant osteoclasts in intracartilaginous ossi- 
fication which may occur in the epiphysis 
at any age throughout life. Giant-cell 
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luiuors arc related to bone cysts i» that the 
histologic basis of each is usually the same, 
but whereas the bone cyst occurs in an ear- 
lier decade iu a metaphyseid region, where 
ossification is in progress on the shaft side 
of the epiphyseal line during the growth 
period, the 'giant-cell tumor is ])raclically 
always confined to the epiphysis, where the 
same type of ossification is not courplcte 
until late in life. The histogenesis and 
relation of these two tumors have been fully 
discussed in a previous contribution 
(Geschickter and Copeland, 9). From an 
X-ray standpoint it is important to bear in 
mind that these tumors arise only in bone 
derived from cartilage and arc coincident 
with the normal resorption of calcified car- 
tilage by giant-cell osteoclasts, a fact which 
gives these tumors their characteristic loca- 
tion and age distribution. 

Giant-cell tumors are curable by pro- 
longed X-ray therapy in proper doses, and 
by curettement. Although over 15 per cent 
of the curetted cases recur, the lesions are 
distinctly benign, and do not metastasize. 
The scattered metastatic giant-cell tumors 
recorded in the literature are few in number 
and have not yet been verified (Geschickter 
and Copeland, 12) (25, 26). 

2. Central chondroma or chondromyx- 
onia . — The benign central chondromas and 
chondromyxomas are less frequent lesions 
than the giant-cell tumor and have quite 
a different distribution in the skeleton. 
These tumors occur most frequently be- 
tween the ages of twenty and thirty and are 
more frequent after the age of thirty than 
before the age of twenty (Fig, 50). Males 
and females are affected with approximate 
equality. The tumors are usually single but 
may be multiple. They are always bone-de- 
structive rather than bone-formative in na- 
ture and are central in location. 

The clinical S3^mptoms are never very 
severe, but are protracted, dating back fre- 
quently several years. The chondromas are 



Fig. 44. Roentgenogram of a case of myositis 
ossificans showing the typical laminated structure of 
the bone deposits and the so-called “dotted veil” ap- 
pearance. 

not to be confused with the osteochon- 
dromas. These osteochondromas or exos- 
toses, which have been discussed previously 
in this paper, are strictly periosteal lesions 
and have a different seat of origin tlian the 
chondromas, despite the fact that they may 
contain large portions of neoplastic cartilage 
indistinguishable under the microscope from 
the tissue characteristic of the central chon- 
dromas. The chondromas, on the other 
hand, have a characteristic distribution and 
a distinct mode of origin. This group of 
cartilaginous, bone-destructive tumors are 
practically restricted to the small bones of 
tile hands and feet and to the articular re- 
gions of the spine and the sternocostal joints 
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(Fig. 51). In a series of seventy cases in 
the Surgical Pathological Laboratory of the 
Johns Hopkins Hospital, there were only 
three central chondromas in the long bones 
— two in the femur and one in the shaft of 


these joints are laid down by strands of 
primitive pre-cartilaginous connective tissue 
which cut across the axis of the future bones 
at right-angles (Fig. 52). These pre-car- 
tilaginous strands are the same type of blas- 



F)g 45 Photomicrograph of new bone formation proceeding from fibrous 
tissue without the presence of cartilage, tjpical of the majontj’ of cases of 
myositis ossificans 


the humerus. In order to understand the 
characteristics of this group of tumors and 
the peculiarity of their distribution, it is 
necessary to precede the X-ray studies by 
a discussion of their histogenesis. 

Most of the chondromas and chon- 
dromyxomas represent histogenetically su- 
pernumerar)" joint cartilages In the regions 
where they predominate — the hands and 
feet, the spine, ribs, and sternum — there are 
far more joints and articular surfaces than 
elsewhere in the body Embry ologically. 


tema tissue yvhich forms the osseous ends 
of tendons and gives rise to the abnormal- 
ities of exostoses and osteochondromas. 
This accounts for the similarity histologic- 
ally betyveen the chondromas and the e.xos- 
toses In forming the joints this pre-car- 
tilaginous tissue undergoes mucoid regres- 
sive changes to form the synovial lined 
joint cavities Hoyy'ever, aberrant persist- 
ent strands yvhich do not thus regress are 
responsible at a later date for the origin of 
cartilaginous islands in the bone yvhich form 
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Fig, ^6. A case of ossifying iicriosleilis showing 
dense, irregular new hone formation and a charac- 
teristic limitation to one side of the bone. This 
patient has had X-ray examination recently and the 
process has remained stationary for seven years. 


the chondromas and chondrom)-xomas. It 
is for this reason that the diondromas are 


foinu! most frcqucntl)- in those parts of the 
hod}’’ where there are the greatest number 
t)f joints. 

In the X-ray films the typical chondroma 
is a small, translucent, rarefied area occur- 
ring centrally in the shaft of a phalanx. The 
cortical hone about the lesion is thinned and 
ex]>anded, and pathologic fracture occurs in 
about 10 per cent of the cases (Figs. S3-A 
and 53-/i). Unlike the osteochondromas, 
neither new bone formation nor calcification 
is characteristic of these lesions, although 
trabccuke of dense fibrous tissue may be 
visible in the roentgenogram. Recurrences 
after incomplete operation and secondary 
malignant changes arc occasionally reported 
in this group of tumors, but complete ex- 
cision usually suffices to cure the condition, 
if young cartilage cells arc not transplanted 
in the wound (27, 28). 

S. Mctastalic carcinoma to bone. — Meta- 
static carcinoma to bone is usually second- 
ary to malignant tumors of the breast, pros- 
tate, thyroid, or to a hypernephroma. 
Growths in the bone secondary to carci- 
noma of the gastro-intestinal tract or the 
female genitalia are not rare, and cancers 



Fig. 47-/4. Chart showing the age incidence of giant-cell tumor. 
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GIANT CELL TUMOR 



areas, the occasional sites. 

of the skin or mucous membrane anywhere 
in the body may give rise to skeletal foci 
in the later stages of die disease. Such 


% 



Fig. 48. Roentgenogram of a giant-cel! tumor 
showing the epiphyseal location of the lesion, the 
asymmetrical expansion of the cortex, and the bone- 
destructive character of the growth. 

foci may be multij ie or single or may arise 
by metastases eit or through a hematogen- 
ous or lymphatic route. A single focus of 
metastatic carcinoma in a long bone is gen- 
erally the result of dissemination via the 
blood stream, and arises at the point of en- 
trance of the nutrient vessel of the Ixine. 
The multiple foci which may arise from dis- 
semination either via the lymphatics or 
blood stream will be discussed separately, 
below, under Multiple Tumors of the Bone. 

Jiletastatic carcinoma of the bone is al- 
ways a hopeless disease and occurs most 
frequently after the age of forty, with a 
maximum incidence in the decade of from 
fift}' to sixty years. Females are affected 
more often than males. Pain of severe 
rheumatic character is the important clinical 
feature, but more helpful is the clinical dis- 
covery of the primar}’ tumor elsewhere in 
the body. In the X-ray film the character- 
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Fig. 49. Pholomicrograiili of a typical gianl-ccU 
tumor. There arc over thirty giant cells to the low- 
power ficld ancl over fifteen nuclei to each giant cell. 
Note that in the stroma small round cells predom- 
inate. 


istic picture is that of a central bone-destruc- 
tive area occurring in the region of the en- 


trance of the nutrient vessel of a long bone. 
Tile upper femur and the upper humerus are 
most freqttently affected, or a single verte- 
bra may be involved (Fig. 54). Metastatic 
carcinoma is rare in bones below the elbow 
or the knee. The configuration of the 
tttmor in the roentgenogram is that of an 
ctched-out area in the medulla of the bone. 
A symmetrical central location is most fre- 
(ptenl, and about this the cortical bone is 
tiiinncd or destroyed, usually without much 
expansion. I^athologic fracture occurs in 
about 35 per cent of the cases. The roent- 
genogram of the chest is often an important 
diagnostic aid. since it may reveal other 
metastatic nodules in the lung (29). 

-/. Laiciii hone cysts . — The latent bone 
cyst may occur at any age and is usually an 
accidental discovery in an adult who has had 
this cpucscent lesion since childhood. Patho- 
logically, it differs in no way from the juve- 
nile bone cysts described previously in this 
paper, except that pathologic fracture is rar- 
er and the bone shell about the cyst is thick- 
er. The latent bone cyst of the adult is a 
more infrecpient lesion than the bone cyst in 
youth, and constitutes less than 20 per cent 
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Fig. SO. Chart showing the age incidence of benign chondromas. 
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CHONDROMAS 



Fig. 51. Chart showing the incidence of benign 
chondromas according to skeletal location. The solid 
black areas indicate the most frequent sites and the 
dotted areas, the occasional sites. 

of all bone cysts. Its persistence is due to 
Nature’s difficulty in collapsing a cavity with 
rigid walls and is not to be ascribed to con- 



Fig. 52. Photomicrograph taken from a 14-ccnti- 
mcter human embryo showing early joint formation. 
The joint spaces are formed by separation in the 
strands of prc-cartilaginous connective tissue, which 
may be seen in the photograph transversing the 
joint cavity as a dense band. The tibia and femur 
arc shown, formed by early fetal cartilage cells. 


Fig. 53-A. Roentgenographic appearance of a be- 
nign chondroma, situated in the phalanx of the fore- 
finger. The chondroma is a central bone-destructive 
lesion and is composed of adult cartilage separated 
by strands of connective tissue. 
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tinned activity in the ]>atholo},nc process, — Multiple niyelonia has never been re- 
which has long since sub'=;ided in most in- corded as a single lesion, but the onset ol 
stances. In the X-ray lihn the rarefied area the disease clinically may be characterized 
is central, smooth, and definitely circum- by the involvement of a single area in one 
scribed by a hone shell which is thick and bone. Such rare instances have occurred 



Fig 53-B. Microscopic appearance of benign chondroma shown in Figure 
S3-A 


competent. Owing to the long duration of twice among the twenty cases now recorded 
its existence, it tends to be further from the in the Surgical Pathological Laboratory 
metaphyseal region where bone cysts arise, (31), but from an analysis of all cases re- 
because of its transport toward the mid- ported in the literature,® such an onset must 
shaft region, coincident with the growth of be considered even more infrequent than this 
the bone (Fig. 55). The bones affected series would seem to indicate. When it has 
are the same as those of the juvenile bone occurred the age incidence and location of 
cyst, vis., tibia, humerus, and femur. Slight the tumor as well as the configuration of the 
bending of the bone in the affected area is lesion on the X-ray film does not differ from 
often brought about by the structural weak- a solitarv form of metastatic carcinoma 
ness caused by the cyst. Treatment is described above (Fig. 56). 

rarely, if ever, indicated (30). 

5. Multiple myeloma as a single lesion. f 92 s';'xvi '’"807 “ Copeiand Arch, Surg. 
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Fig. 54. Involvement of the humerus by solitarj' 
focus of metastatic hypernephroma. The X-ray film 
shows the central bone-destructive character of the 
lesion. 

The diagnosis in such a case may be aided 
by the finding of Bence-Jones bodies in the 
urine, but in the last analysis must depend 
upon biopsy and microscopic examination. 
A fuller consideration of multiple myeloma 
is given subsequently under Multiple 
Tumors of the Bone. 

PART B 

NEOPLASTIC ENTITIES OF BONE OCCURRING 
AS MULTIPLE LESIONS 

Multiple tumors of bone are rarer than 
single lesions and occur about one-tenth as 
frequently as tumors of the solitary form. 
When multiple skeletal involvement does 
occur, the patient is more apt to be an adult 
than a child. This is because the larg- 
est group of multiple bone tumors is 




Fig. 55. Roentgenogram showing a latent bone 
cyst in the lower tibia in a man of 50. The tumor 
is of twenty-five years’ duration and is well circum- 
scribed by a thick shell of cortical bone. The lesion 
was completely healed and ossified three and one- 
half years after curetting. 



Fig. 56. Roentgenogram of the femur in multiple 
myeloma, appearing clinically as a single lesion, in 
a white male, aged 45, There were no symptoms 
except pain and limping of two months’ duration 
The X-ray film shows a central area of bone de- 
struction at the site of the nutrient \essel, with an 
intact shell of cortical bone. There is no periosteal 
reaction. 
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made up of metastatic carcinoma, multiple 
myeloma, and Paget’s osteitis deformans, 
all three of which are practically restricted 
to patients over thirty-five and usually over 
fifty. Among youthful i)atients, multiple 


/. — Multiple Osteoplastic Lesions Prevalent 
in Patients under Twenty 

Multiple bone-forming lesions in children 
are usually multiple cartilaginous exostoses. 



Fig. 57. Roentgenogram of a child with hereditary deforming chondro- 
dysplasia or multiple exostoses. Besides the multiple c.xostoses present, there is 
widening of the metaphyseal ends of the bones, curvature in the bones of fore- 
arms and legs, and deformities in the cortical zone at many points in the 
shaft 


exostoses, disseminated osteomyelitis, multi- 
ple bone cysts, and fragile bones occur in 
the order of frequency given. These vari- 
ous types of multiple lesions of bone are 
discussed under the following chapter head- 
ings-. 

I hlultiple Osteoplastic Lesions Preva- 
lent in Patients under Twenty; II. Multi- 
ple Osteolytic Lesions Prevalent in Patients 
under Twenty; HI. Multiple Osteoplastic 
Lesions Prevalent in Adults; IV. Multiple 
Osteolytic Lesions Prevalent in Adults. 


These lesions resemble closely the single 
exostoses already discussed in Part A, Sec- 
tion I. Rarely, the osteoblastic form of 
osteogenic sarcoma may metastasize to other 
bones and thus give rise to multiple skeletal 
tumors of the most malignant sort; Ewing’s 
sarcoma more frequently metastasizes to 
other bones, and may also be the cause of 
multiple skeletal involvement in patients 
under twenty; in either form of metastatic 
sarcoma, the diagnosis can be made on the 
basis of the original bone lesion, the char- 
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Fig 5S Roentgenogram illustrating the cleformitj 
and fusion of bones of the legs m a case of 
hereditar\ detorming chondrodysplasia 

actenstics of tthich have already been 
described A \ery unusual type of bone 
dystrophy may be present in juveniles and 
produce increased density in many bones. 
This is the so-called “marble bones,” a 
yariety of bone fragility knotvn also as 
Albers-Schonberg's disease. 

1. Multiple exostoses (Chondrodyspla- 
sia J — ^Multiple exostoses in children consti- 
tute a congenital, hereditary disease, yvhich 
occurs alx)ut one- tenth as frequently as the 
single form The hereditary factor is ap- 
parently direct or indirect, as in color blind- 
ness (transmitted by females to males). The 
disease is a congenital disturbance in the 
primitive perichondrium and hence affects 
markedly the groyyth of the bones. Not 
only do the tags of the perichondrium in 
the tendon ends proliferate to form the 
cartilaginous caps covering the bony out- 



Fig 59-A. Roentgenograms illustrating osteo- 
sclerosis, or marble bones. Typical sclerosis of the 
metaphyseal and epiphyseal regions, affecting a child 
who had multiple fractures Courtesy of Dr George 
G. Davis (35). 

groyvths described under single exostoses, 
but disturbances and deficiencies in the peri- 
osteum in tlie metaphyseal regions lead to 
yvidening of the metaphysis and inhibiting 
of the bone groyvth. For this reason the 
X-ray films taken of this condition disclose 
numerous typical osteochondromas affecting 
the metaphyseal regions of the bones (Fig 
57), and, in addition, yvidening of the me- 
taphysis and variation in the length of the 
bones. The bones most frequently and 
severely affected are those of the forearm 
and leg. The membranous bones of the 
skull are not involved, but any of the other 
bones of the head or iDody may be distorted 
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Fig 59-B A rarer type of this disease affecting 
the small bones of the wrist in an otherwise normal 
adult. 

by tliese growths. Most of the deformities 
occur in the cortex of the bone, which may 
be widened at irregular intervals along the 
entire shaft, giving a wavy outline, accen- 
tuated at points into plateaus of decreased 
density. Where two neighboring bones are 
affected, as in the radius and ulna, fusion 
may occur between these expanded and rare- 
fied areas of the cortex (Fig. 58). Bend- 
ing of the bones is frequent and occasion- 
ally central chondromas may be formed in 
the metaphysis by ingrowth of the carti- 
laginous areas which resemble bone cysts in 
the roentgenogram. 

Such bone distortion, in association with 
multiple exostoses, makes the roentgenologic 



Fig. 59-C. Roentgenogram of a case of scurvy 
showing the dense line just behmd the epiphysis and 
the periosteal involvement, typical of this disease 



Fig. 60 Roentgenogram showing a bone dystro- 
phy in a white male, aged seven, in which there is 
new bone formation restricted to the diaphyseal 
regions The new bone formation also involi^es the 
skull, occluding various foramina This is an un- 
ciassined form of juvenile bone dystrophy. 
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Figs and 61-S Roentgenograms of a case of osteomyelitis in a young child, which originated 

in the bones of the pehis and metastasized to the bones in the forearm. Note the numerous small 
punched-out areas in the metastatic foci. 





diagnosis extreme!}' easy. A familial bis- 
tort of the early onset of the disease in a 
youthful patient, with stunted growth, is 
reaffirming evidence. 

The prognosis for life in these cases is 
good, but there is no adequate form of treat- 
ment e.xcept operation for correction of de- 
formities after the growtli period has 
ceased. In two cases we have observed 
secondary' malignant change in these carti- 
laginous growths, resulting in death from 
chondromyxosarcoma (32, 33). 

2. Marble bones — This appears to be 
the rarest form and the most recent!}- recog- 
nized of tlie group of cases in the bone fra- 
gility class. It is essentially a disease of 
children, although Reiche (34) described a 
case in a man aged 37. The usual age is be- 
tween twelve and twenty years. Clinically, 
these patients come under observation be- 


cause of pathologic fracture, or abnormali- 
ties in the cranium. The sella turcica may 
be small, and narrowing of the cranial fo- 
ramina, with consequent optic atrophy, may 
occur. The teeth are usuall}- decay-ed and 
poorly formed. Calcification about the 
ligaments has been described, yvith occa- 
sional premature calcification of the vessels. 
The roentgenogram of the bones is char- 
acteristic. The metaphvses and epiphyses 
of the long bones are sclerosed by increased 
calcification (Figs. 59-A and S9-B), yvhile 
the small bones of the hands and feet and 
the vertebrae shoyv a definitely increased 
compactness originating in similar zones. 
Pathologic fractures are frequent. Char- 
acteristic transverse rings of calcification at 
the ends of the long bones have been re- 
ferred to in the literature as a diagnostic 
feature. The children affected are gen- 
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crally poorly nourished and are apt to die 
of intercurront infections (35). 

3. Infantile svnn'V . — Infantile scurvy is a 
deficiency disease due to a lack of Vitamin 
water-soluble C. It is identical in its essen- 
tials with the scurvy found in adults, hut 
the infantile form has a more acute onset 
and the character of the bony changes is 
influenced by the undeveloped state of the 
affected l)oncs. This type of scurvy begins 
most frequently between the si.xth and tenth 
months of life and reaches an acute stage 
in two 'or three months. In children thus 
affected, motion is e.xtremely painful and 
there is a pseudoparalysis because of the 
immobile state in which the limbs are held. 
Hemorrhages in the neighborhood of the 
lx)ne are an outstanding characteristic of 
the disease. The most severe of these occur 
beneath the periosteum and about the teeth, 
but they also occur in the muscle substance 
near the bone, or subcutaneously, and hema- 
turia is often present. The swelling about 
the epiphyseal line and about the joints, the 
extreme pain on pressure in these regions, 
subcutaneous hemorrhages, and the purple 
bleeding gums form a typical clinical pic- 
ture. 

In the X-ray film (Fig. 59-C) there is, be- 
hind the epiphyseal line, a marked increase 
in the density of calcification, described as 
“the white line.” There is also a widening 
of the distance between the shaft and the 
epiphysis and the small epiphysis may have a 
characteristic ring about its edge. Subperi- 
osteal hemorrhages followed by a slight 
amount of new bone formation are seen in 
advanced cases but may be slight and easily 
overlooked in an early stage. If the disease 
has not progressed too far, it yields prompt- 
ly to a diet of fresh whole milk and orange 
juice. 

Summary of multiple osteoplastic lesions 
in children . — Multiple osteoplastic lesions 
are not difficult to diagnose when occurring 
in the young. The most frequent multiple 
tumor met with is the congenital cartilag- 



Fig. b2-A. RocntRciiogram of the coniplctc skele- 
ton of .a still-horn child with osteogenesis imperfecta. 
prom "Disca.tcs nf Bone," IVitliam Wood 

(S' Comt'auy, N. V., 1926, t'tujc 376 

inous exostosis, which can be readily diag- 
nosed by the typical outgrowths in the cor- 
tical zone, the variation in length of the 
bones of the skeleton, and the metaphyseal 
widening. The hereditary history which 
can usually be obtained clinches the diag- 
nosis. Marble bone is a rare condition and 
should be recognized by the series of calci- 
fied rings, sclerosing the epiphyseal and 
metaphyseal regions. Ewing’s sarcoma, 
with skeletal metastases, can be diagnosed 
from the character of the lesion in the bone 
first affected. Rarely in a child under ten 
there will be forms of bone dystrophy ac- 
companied by diffuse ossifying periostitis 
affecting the shafts but not the epiphyses 
of all of the long bones. Similar ossifica- 
tion in the skull will lead to optic atrophy 
and deafness by encroachment on the fo- 
ramina of the cranial nerves. The X-ray 
films of such a case are shown in Figure 
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Fi^. 62 -jB. Roentgenogram of a case of rickets 
showing the saucer-hke changes at the epiphyseal 
line. 

60. No adequate diagnosis can be made of 
such conditions, nor is the ultimate outcome 
predictable. 

IL — Multiple Osteolytic Lesions Prevalent 
in Patients under Twenty 

Multiple osteolytic lesions in children are 
usually benign. Metastatic osteomyelitis, 
with multiple bone involvement, is perhaps 
the most frequent form of this group of le- 
sions. Bone cysts, usually containing giant- 
cell areas, may occur in several bones of the 
same patient, but there is always some com- 
plicating skeletal disease, such as congenital 
syphilis or fragilitas ossium. The latter 
type of disease, known often as osteopsathy- 
rosis, occurs in several well-recognized 
forms. 

1. Metastatic osteomyelitis. — While 
acute osteomyelitis in a child usually in- 
volves a single bone, se^•eral bones in the 
same patient are affected in about 15 per 
cent of the cases. When multiplicity oc- 
curs, an interval of time varying from days 


to weeks in duration may elapse between the 
primary infection in the first bone and the 
involvement of other areas of the skeleton. 
The development of these secondary foci is 
usually marked by chills and fever and the 
bones last involved are not so severely af- 
fected. The stage of necrosis may not be 
reached and swelling only, with or without 
pus formation, may occur. If many bones 
are successively involved, internal abscesse.s 
and fatal septicemia are • apt to, follow. 
Trendel (36) found that in 1,058 cases of 
acute osteomyelitis, 166 had multiple bone 
involvement, the usual case having two or 
three bones affected. In only 13 cases were 
from four to ten bones involved. In one- 
third of the multiple cases, the short or flat 
bones were involved along with the long 
bones. 

In the X-ray film the usual source of con- 
fusion is the involvement of the flat bones, 
which may show one or more eaten-out 
areas which in themselves are not diagnos- 
tic and which can be interpreted only when 
studied together with the other bone in- 
volvement and the clinical history. These 
punched-out, necrotic areas may occur in the 
ends of the long bones of children (Figs. 
61-A and 61-F), but are more often seen in 
the ilium or scapula. 

2. Bone fragility. — Idiopathic bone fra- 
gility has been described in numerous forms 
and under a group of conflicting terms. 
Among the German authors many of these 
lesions have been grouped together, under 
the term of idiopathic osteopsathyrosis, 
comprising several well-recognized varieties, 
including: 

(a) Osteogenesis imperfecta, a non-hered- 
itary disease, with multiple fractures; 
present at birth ; the infants usually die. 
(&) Fragilitas ossium, an hereditary form, 
accompanied by such features as brittle 
bones, blue sclerse, deafness, and loose 
joints, also a proneness to pathologic 
fracture. 
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(f) Marble bones, or Albers-Scbonbcrg 
disease, already discussed, wbicli is 
characterized Iiy deuse lime rinj^s in the 
metaphyseal and cpi|)byseal re.ijions of 
the lonjf bones, patbolof,MC fracture. 


scurc and docs not lend itself to classifica- 
tion. In the brief descriptions given below 
we have chosen two forms in which rarefac- 
tion of the hones occurs. 

Osicoc/ciicsix impcrfccla: In outspoken 



Fig. C)3-A. Roentgenogram illustrating fracture deformities in a case of 
fragilitas ossium showing very well the bloated and expanded ends of the bone, 
which are unusually broad and foamy in appearance. The fracture in the 
splinted leg has occurred through a cystic area. 


and excessive calcification in peri- 
articular structures. 

Information at the present time is not 
sufficient to permit of a rigid separation of 
these various forms of bone fragility, al- 
though in well-defined cases it is often easy 
to classify the condition under one of the 
three heads given above. More often the 
exact nature of the osseous change is ob- 


cases of osteogenesis imperfecta, the chil- 
dren are either still-born or survive only a 
short time. The skeleton is riddled by truly 
spontaneous fractures of the extremities and 
ribs, with consequent deformity and short- 
ening. The ossification in the skull is 
usually A'ery incomplete. Typical cases have 
been cited by Knaggs (37) in “Diseases of 
Bone ( Fig. 62- A ) . In cases that survive in- 
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fancy and reach childhood (varying in age 
between eight and twelve years), marked 
bending of the bones may occur, with de- 
velopment of cystic areas in the metaphys- 
eal regions, roentgenologicall}'- not unlike 


present, which helps to distinguish this 
group from “marble bones,” in which grad- 
ual occlusion of the foramina in the skull 
occurs. 

In the X-rav films the bones have a 



Fig. 63-B. Shows a pronounced coxa vara, with multiple fractures about 
the necks of both femurs. Same case as shown in Figure 63-A. 


the solitary or multiple bone cysts described 
elsewhere. The numerous fractures may 
heal but the deformity continues and non- 
union at one or more sites is the rule. 

Fragilitas ossimn: Fragilitas ossium, 
which is more frequent between the ages 
of eight and sixteen, at the time of clinical 
recognition is probably best represented by 
the well defined group referred to as “brittle 
bones” and “blue sclerre.” This disease is 
practically always of the hereditary type, 
being transmitted from parents to children 
in a direct fashion. The outstanding clin- 
ical characteristics are the fragility of the 
bones, with accompanying fractures and de- 
formities, the blue color of the scleras, and 
deafness, which is generally of the otoscle- 
rotic type. Optic atrophy is not usually 


characteristically thin cortex, except where 
repeated fractures have stimulated increased 
ossification. The shafts of the long bones 
are more slender than normal, whereas the 
ends, including the metaphyses and epiph- 
yses, are unusually broad and foamy in 
appearance. Slight bowing is present in 
most of the long bones, which may be 
markedly increased by fractures and mal- 
union. Key (38) reports 70 per cent of 
fractures in the cases reviewed by him 
(Figs. 63-^ and 63-B). 

Rickets . — Rickets is a nutritional disturb- 
ance affecting the calcium and phosphorus 
balance and leading to marked bony changes, 
found in children suffering from a deficiency 
in Vitamin fat-soluble A. While there are 
a few scattered cases of late rickets in pa- 
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Fig. 64-^}. A case of Pagcl’.s osteitis clcfoi mans 
involving the skull, jiclvis, femora, and tilii.-e. Note 
the widening and ronghening of the tables of the 
skull, spoken of as of “nigger wool” appearance. 


tients Jjetween the ages of ttveh-e and 
twenty, the tisital age of onset varies be- 
tween one and three years of age. The 
leading deformities in the skeleton are bend- 
ing of the long bones, beading of tbc ribs 
at the costo-chondral junction, cranial tabes 
(undeveloped patches in the skull bones), 
with skull deformity, stunting of growth, 
and pathologic fracture. If the disease be- 
gins before the age when the normal child 
learns to walk, the patient is delayed in 
learning this function. There is usually un- 
der-nutrition, irritability, lowered resist- 
ance, and a marked susceptibility to pneu- 
monia (Fig. 62-5). 

In the X-ray film the most diagnostic fea- 
ture is a “saucer-shaped” epiphyseal line, 
which is widened and extremely irregular, 
with bone absorption or decalcification oc- 
curring on either side of it. Atrophy in the 
ends of the bone may be marked, and if the 
child has walked, bowing of the tibia may 
be extreme. The sternal ends of the ribs 
show widening or fracture, and similar de- 
formities. The spine shows a single long 
posterior curve from the cervical region 



Fig. 64-B. Shows a characteristic anterior bowing 
of the tibia. Same case as shown in Figure 64-/4. 


downward, with a compensating anterior 
curve in the neck. The pelvis is deformed 
either by flattening in tlie antero-posterior 
diameter, or by funnelling due to the pres- 
sure of the femurs upward. The skull has a 
squared appearance, flat on top and long 
in its parietal direction. 

The treatment is specific. It should 
aim at introducing the factor of fat-sol- 
uble Vitamin A (sunlight and cod liver oil) 
and securing the proper grade of milk for 
the child. 

Summary of multiple osteolytic lesions in 
children . — The differential diagnosis in 
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Fig. 65. Photomicrographs showing the pathologic changes in Paget’s osteitis. The spicules of new 
bone can be seen undergoing secondary resorption through the activity of giant-cell osteoclasts. Both low 
and high magnifications are shown. 


multiple osteolytic lesions in children is 
not difficult. Multiple osteomyelitis usually 
shows at least one bone affected in a 
characteristic manner, with irregular bone 
destruction and new bone formation. 
The lesions, although multiple, are focal 
and not diffuse. In bone fragility, there is 
a diffuse involvement, the shafts of the 
bones Ijeing abnormally slender and the 
ends widened, and often cystic. Patho- 
logic fracture is the rule in bone fragility, 
but practically never occurs (under 2 
per cent) in osteomyelitis. The difficulty 
in the bone fragility group of cases is 
not in the recognition of the presence of 
the dystrophy, but in the classification of 
this group of cases on the basis of inade- 
quate present-day knowledge. In the very 
young, cases with multiple fractures are 
usually due to osteogenesis imperfecta. In a 
child just before puberty, with a characteris- 
tic familial history and blue scleras, the case 
is safely classed as one of brittle bones. 
Other less well-recognized cases are perhaps 


best left unclassified and described in detail 
as independent forms of bone dystrophy. 

22 /. — Multiple Osteoplastic Lesions in the 
Adnlt 

The usual bone-forming tumor showing 
multiple skeletal inA'^olvement in the adult 
is Paget's osteitis deformans. This dis- 
ease, which in all probability is not of 
neoplastic nature, may be closely simulated 
by multiple metastatic carcinoma. While 
surgical intervention is not necessary in 
either case, it is important to make the dis- 
tinction in the diagnosis, because of the dif- 
ference in prognosis. Paget’s disease in the 
skeleton runs a benign and protracted course 
and unless sarcoma of the bone arises 
as a secondary change (approximately 5 per 
cent), the life of the patient is not mate- 
rially affected. On the other hand, meta- 
static carcinoma is always a hopeless dis- 
ease. 

Osteitis deformans. — Paget’s disease of 
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the bkclclon affects primarily male adults, 
usually past the aj^e of forty-five. The hone 
involvcmeut is most often multijilc, affect- 
ini; the tihire, skull, and the pelvis, in the 
order of frequency j^iven. 1'hc femurs arc 


wool.” The hones of the calvarium are 
thickened from two to five times their nor- 
mal extent and are made up of areas of 
varying density, with a very fuzzy inner and 
outer table. "J'hc tibia; arc bowed, and the 



Fig. C)6-A. Chart showing age incidence of metastatic carcinoma of bone. 


also prone to involvement. When the dis- 
ease occurs as a single lesion, the tibia is 
most usually affected. When it is general- 
ized, the spine is sooner or later involved. 
The clinical appearance of the patient in an 
advanced case is characteristic. The skull 
is enlarged and squared across the front; 
the tibiae are bowed forward, and the 
femora bent laterally; the pelvis is widened 
and a gradual lordosis affects the spine; 
varicose veins are present in the lower ex- 
tremities, and tortuous sclerotic arteries are 
frequent. 

In the X-ray film the characteristic ap- 
pearance of the skull is described as “nigger 


cortex added to by new bone formation of 
decreased density in the subperiosteal zone. 
C 3 ^st formation ma}' occur beneath the cor- 
tex and most commonly is located in these 
bones of the leg (Figs. 64- A and 64-B). 
The pelvis and femora, when involved, pre- 
sent similar pictures to the tibiae. The bones 
are widened by new bone of decreased 
density, but cysts are less frequent in these 
regions. 

Histologically, the basis of the disease is 
bone absorption replaced by ossification of 
a low order. Under the microscope giant- 
cell osteoclasts may be seen destroving old 
spicules of laminated bone, while at the 
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metastatic carcinoma 



Fig. tb~B. Chart showing the skeletal distribu- 
tion of metastatic carcinoma of bone. The solid 
black areas indicate the most frequent sites; the 
checked areas, the common sites; the diagonal line 
areas, the occasional sites 

same time there is an increase of young 
loose connective tissue, permeated by many 
young capillaries, with the formation of 



Fig 67-/1 Roentgenogram of multiple areas of 
bone destruction due to metastatic carcinoma. Note 
that the areas of bone destruction are discrete but 
overlapping like the links of a chain. 

new coarse membranous bone (Fig. 65). 
This new coarse bone replacing the old 
denser bone leads to an enlargement and 
elongation of the bones, accompanied by 
bending. Pathologic fracture occurs, but 
is not frequent and has been recorded in 
only isolated cases. 

One of the important complications of 
Paget’s osteitis deformans is its association 
with a malignant disease. Sir James Paget 
(39), who originally described this disease 
in 1876, was struck by the frequency urith 
which malignancy occurred in the cases which 
he reported. Carcinoma associated with this 
disease is probably accidental, and, without 
doubt, in some cases recorded the entire 
skeletal changes have been due, not to 
Paget’s disease but to metastatic carcinoma. 
The simulation of this form of metastatic 
carcinoma to Paget’s disease is due to the 
fact that the metastases are via the lym- 
phatics and hence affect the subperiosteal 
zone, bringing about new bone formation. 
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It is this same subperiosteal zone which is 
also the scat of new hone formation in 
osteitis tlefornians. 

On the X-ray film the differential diaj?- 
nosis can usnallv he made hecanse metastatic 


Multiple Osteolytic Tumors in the Adult 

1. Metastatic carcinoma . — Metastatic car- 
cinoma of hone gives an extremely vari- 
able picture, since it may he either a mul- 



Fig. (jl-Ii. Areas of metastatic hone destruction which arc confluent and 
show a continuous /one of resorption extending from the acetabular cavity 
across the ilium to the sacrum. 


carcinoma, despite the new bone formation 
about the lymphatic zone, ahva)"s produces 
lytic changes in tlie medullary cavity, where- 
as this is not the rule in Paget’s disease. 
Involvement and bowing of the tibise are 
common in Paget’s disease, but rare in met- 
astatic carcinoma, while lung metastases are 
absent in Paget’s but occur in carcinoma. 

In from 5 to 7 per cent of the cases of 
Paget’s disease, malignancy in the form of 
sarcomatous change takes place in the bones 
affected (40). This form of sarcoma is 
generally periosteal in type, and maj" be 
either of the chondral or osteoblastic variety' 
of osteogenic sarcoma. 


tiple or single lesion of the skeleton and 
either osteolytic or osteoplastic. Nearly 
one-half of the lesions occur as a single 
focus in the end of a long bone in an adult 
at the point of entrance of a nutrient vessel, 
and produce a central area of bone destruc- 
tion without much expansion of the cortex. 
An equal number of lesions of the metastatic 
type produce a diffuse multiple involvement, 
most frequent in the spine, pelvis, skull, and 
the upper ends of the long bones at the pel- 
vic and shoulder girdles. The usual age dis- 
tribution ranges from forty to eighty and 
is maximal at fifty-five. The bones which 
are most frequently affected are those of 
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Fig. tS-A. Diffuse imoUement of the skeleton 
by rnetastatic carcinoma in rvhich bone destruction is 
counterbalanced by new bone formation. 


the spine, peh'is, the femurs, and tiie ribs 
(Figs. 66-A and 66-5). 

The source of tliese tumors is variable. 
The secondar}' tumors in the bone are usu- 
ally the result of a priman.- carcinoma in 
the prostate or breast, a hypernephroma in 
the kidney, or malignancy in the thyroid or 
gastro-intestinal tract. The following list is 
representative, and is a tabulation from the 
records of cases on file in the Surgical Path- 
1 ological Laboratorv' : 


Metastatic from prostate 134 

Metastatic from breast 100 

l^Ietastatic hypernephroma 22 

liletastatic from gastro-intestinal tract 11 

Metastatic from female genitalia 7 

Metastatic from thyroid 6 

Metastatic from skin 5 

Metastatic from lung 4 

iMetastatic from biliarr- tract 3 

^Metastatic from nasopharr-nx 2 

Metastatic from bladder 1 

iMetastatic from chest wall 1 

jMetastatic from neck 1 

Metastatic from testicle 1 

Undetermined source 36 


Total 334 


Clinically, pain of a severe rheumatic 
character is an important feature. Y'hen 





Fig. 6S-F. Same case as shown in Figure 6&-A 
frc/iic/i sec). 

these metastatic foci localize about the spine, 
girdle pains and neurologic manifestations 
may occur. .-V pathologic fracture, which 
occurs in one-third of the cases, is often the 
initial symptom. From a diagnostic stand- 
point the knowledge or discovery of the pri- 
mar}- tumor elsewhere in the bodv is most 
important. 

The roentgenologic features of these tu- 
mors depend primarily upon whether the 
disease has a single focus or multiple foci, 
and upon whether the malignant growth is 
transported to the bone by a medullary route 
via the nutrient vessel or by a periosteal 
route via the lymphatics and periosteal blood 
vessels. If the metastases occur b}- the me- 
dullan,- route, the result is a central bone-de- 
structive lesion and most of such lesions 
localize in but a single bone. If the metas- 
tases occur by the lymphatic route, new 
lx)ne formation is more often stimulated and 
diffuse osteoplastic involvement of numerous 
bones, along with areas of bone necrosis, is 
the result. 
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The solitary central metastatic lesions in 
lx)ne have already been discussed. 

When metastatic carcinoma to bone re- 
.':ults in a diffuse multiple involvement, the 
extremities about the shoulder and pelvic 
girdles are usually involved in association 
with the spine, the pelvis, and the skull. 
In the extremities the region near the pelvic 
girdle is more frequently involved than the 
humeri and scapula.', and in the trunk the 
spine is more freciuently involved than the 
ribs and sternum. The bones below the 
ellxjw have been involved only twice in 
this series of 334 cases, and the bones be- 
low the knee, including the feet, have been 
involved in six instances. 

When the diffuse involvement is osteolyt- 
ic in character the areas of destruction range 
from small punched-out areas, which may 
overlap each other like a scries of rings in 
a chain, to large areas of destruction, which 
may produce bending and collapse of the 
bone, with pathologic fracture (Figs. 67-/1 
and 67-B). IMctastatic carcinoma from the 
breast is one of the most frequent forms of 
neoplasm in this group, giving rise to such 
diffuse osteolytic involvement. In the X-ray 
film there are usually areas of new bone for- 
mation, associated with areas of destruc- 
tion, which fact aids in distinguishing these 
lesions from multiple myeloma, the latter 
producing multiple punched-out areas — 
usuall)' smaller, more prone to involve the 
spine and ribs, associated w'ith Bence-Jones 
bodies in the trrine, and not showing a pri- 
mary disease focus outside of the skeleton. 

When the diffuse involvement is osteo- 
plastic the bones involved usually show a 
combination of new bone formation and 
bone destruction, resulting in a widening of 
the bone and a decrease in bone density 
(Figs. 68-/1 and 6S-B). The new bone 
formation gives an irregular and fuzzy ap- 
pearance to the periosteal region of the bones 
affected. Metastatic carcinoma of the pros- 
tate is the most frequent type of lesion in 


this grou]) giving rise to such ostcopla.stic 
metastases. Apparently the reason for this 
osteoplastic reaction in the bone is the fact 
that the metastases reach the skeleton 
through the periosteal vessels, which' are 
identical in location wdth the osteogenetic 
regions of the bone. Metastases deposited 
in these regions, therefore, act as stimuli to 
new bone production. 

The pathology of metastatic carcinoma 
varies according to the nature of the primar}- 
tumor. There is no proved reason that will 
account for the tendency of these tumors 
to become secondarily located in the skeleton, 
nor is tiiere an}' adequate knowledge of the 
exact mode by which these growths reach 
the bone, although we have tried to give by 
inference our own interpretation for tbe oc- 
currence of osteolytic lesions in one group 
of cases and osteoplastic lesions in another. 

^Metastatic carcinoma is usually a hopeless 
disease, but mucb palliative relief can be 
achieved by irradiation with the X-rays or 
with radium. We have on record instances 
where even metastatic melanotic carcinoma 
to bone has been held in check for a period 
of over six years, so that there is no need 
for the physician in charge of the case to 
treat it from an utterly hopeless point of 
A'iew. In general, not only symptomatic re- 
lief, but actual prolongation of life — a mat- 
ter of montlis and, rarely, of years — may 
be achieved by competent irradiation (41 
42). 

2. Multiple myeloma . — ^Ivlultiple myeloma 
is one of the rarest and most malignant 
diseases of bone. The occurrence in males 
is twice as frequent as in females and the 
age distribution resembles that of metastatic 
carcinoma (Figs. 69- A and 69-5), the peak 
of the age incidence being at fifty-five. In 
425 cases reported in the literature, only 
two instances of this disease in patients 
under thirty have been recorded, one at 
twenty-tu'o and one at twenty-seven. 
Multiple myeloma rarely presents itself 
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dinicall}'' as a single lesion, but is ahvays 
multiple before the determination of the 
disease. The tumor area is ahvays one 
of central bone necrosis. The six cardinal 
■ diagnostic features as described in a pre- 


fied osteoporotic appearance, and in such 
cases, although the areas of rarefaction are 
generally smaller, the X-ray appearance can- 
not ahvays be distinguished clinically from 
metastatic carcinoma. One helpful point is 



Fig. 69-A Chart showing age incidence of multiple myeloma. 


vious communication by the author are; (1) 
multiple involvement of tlie skeletal trunk 
b} tumor formation in an adult over thirty- 
five >ears of age; (2) pathologic fracture of 
a rib; (3) the presence of Bence-Jones 
bodies in the urine; (4) lumbar backache, 
with signs of early paraplegia; (5) an oth- 
erwise inexplicable anemia, and (6) a 
chronic nephrosis, with nitrogen retention 
and low blood pressure 

The typical X-ray appearance is that of 
multiple punched-out areas accompanied by 
deformit)' and patliologic fracture (Figs. 
70- A, 70-B, 70-C): the latter occurs in 62 
per cent of all cases The usual involve- 
ment is in the skeletal trunk, but the skull 
as well as the loirg pipe bones about the 
shoulder and pelvic girdle are often affected. 
Diffuse involvement gives the bones a rare- 


that multiple myeloma -arely shows chest 
metastasis, while this is quite frequently 
found in cases of metastatic carcinoma. In 
the skull the multiple punched-out areas 
are usually in the frontal and upper parietal 
regions. In the trunk, the spine is affected 
b}' infraction and globular areas of lx)ne 
destruction, while the ribs are frequently 
mottled and fractured. The pelvis may be- 
come diffusely mottled and bloated in ap- 
pearance. Inr'olvement of the bones beyond 
the knee or elbow is rare. The microscopic 
picture, which is characteristic and usually 
of the plasma-cell type, is the last resort in 
diagnosis. Histogenetically, the disease orig- 
inates in the bone marrow, but may metas- 
tasize to the Ivmph nodes, liver, and spleen 
(Fig. 71) (43, 44). 

3. Osteomalacia and von Recklinghausen’s 
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MULTIPLE MYELOMA 



Fig. 69-B. Chart showing skeletal distribution of 
multiple myeloma. The solid black areas indicate 
the most frequent sites ; the checked areas, the 
common sites ; the diagonal line areas, the occasion- 
al sites. 

disease . — A disturbance in the lime salt con- 
tent of the bones leading to softening and 
consequent bending and deformity in an 
adult is referred to as osteomalacia. If the 



Fig. Roentgenogram of the skull in multiple 

myeloma, showing tlie multiple ]Hinched-out areas in 
the frontal and iiarictal bones. 



Fig. 70-B Shows the involvement of the lumbar 
spine (same ease). 


condition is associated with pregnancy in 
•women between twenty and forty, the diag- 
nosis is usually accepted as confirmed, but 
if male adults or women past the menopause 
are affected and multiple cysts are also pres- 
ent in the bones, the case is more apt to be 
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Fig. 70-C. Shows the classical punched-out areas 
of the tibise and fibulas (same case). 



classed as von Recklinghausen’s generalized 
osteitis fibrosa. Since solitary bone cysts 
need not be associated with such generalized 
skeletal deformities and since multiple bone 
C) sts may occur in various types of skeletal 
diseases, such as Paget’s osteitis deformans, 
fragilitas ossium, congenital syphilis, and in 
patients afflicted with parathyroid tumor, the 
de^-cription of ton Recklinghausen's disease 
as a separate entity leads only to confusion. 
The cysts themselves are usually the same 
as those of the solitar)- form and their multi- 
plicity is best attributed to the factor of the 
associated disease ratiier than to some unique 
and separate entity. 

Multiple (A'sts of the bones are probably 
associated most frequently with osteo- 
malacia. Although this condition is most' 
easily recognizable in women in the child- 
bearing age, the senile form occurs in botli 
males and females after the age of sixty 
Improvement is apt to follow the menopause 



Fig. 71. Photomicrograph of the plasma cell type 
of multiple myeloma. 


in women affected during pregnancy. In 
progressive stages of the disease, how-ever, 
pain increases wfith the deformities, and 
disability is often severe enough to keep the 
patient bedridden. 

In the X-ray film the most characteristic 
appearances are the deformities wdiich affect 
the thorax, pelvis, and the long bones. Com- 
pression of the pelvis is due to the w^eight 
transmitted through the femurs upw'ard and 
from the spine dowmward. In accordance 
wnth this, the sides of the pelvis are pushed 
inward and the sacrum forw’-ard and dowm- 
ward. 

In the long bones the deformities gener- 
ally follow' fracture and healing. The lay- 
ers of compact bone are gradually absorbed 
until the cortex is paper-like in thinness and 
the entire bone is coarse, cancellous, and 
nearly transparent. Cysts of the osteitis 
fibrosa type occur in the marrow cavity, in- 
creasing the deformity and the liability to 
fracture. The cysts are prone to progress 
along the shaft of the long bones until nearly 
one-half of the length is involved. At times, 
spontaneous regression and healing take 
place, and w'e have seen such large evacuated 
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ircas in the skull disappear without trcal- 
nent (45, 46). 
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LIvSIOiXS OF THI-: CLAVICLE 

l’.\ Hj VLXf'VK S AX’DHIiSON, ^^.D, lUi-ii'iour, r^rAtniAM) 

I'rtiin the Surpicai rathulciKiail Laboratory of the Johns Ho])kiiis Hospital and University 


T he cl.'niclc is classific-d as one of the 
smaller Itones of tlie skeletal frame- 
work ami is \ety seldom heard of in 
tumor patholojry. However, under a sys- 
tematic review of the skeletal lesions on 
file in the Sur^jical ]''atholo"ical Laboratory 
of the Johns Hopkins ^iledical School, we 
find that there are lesions of all kinds pres- 
ent in the clavicle as elsoivhcre in other 
bones. 

As for the anatomy of the cla\ icle, it is 
well to lecall the peculiar S-shape of the 
bone which articulates with the sternum and 
the acromion process of the scapula, form- 
ing the mainstay of the shoulder girdle. The 
sternal end articulates \\ ith the sternum by 
means of the intervention of fihro-cartilag- 
inous discs, while the acromial end artic- 
ulates directly. The structure of the clavicle 
is peculiar in that it is made up entirely of 
cancellous bone with a dense cortical cover- 
ing, there being no medullary cavittc The 
ossification in this bone is also of interest 
as it is the first hone in the body to show 
signs of ossification and the last to become 
ossified, since the secondary ossification 
which is located at the sternal end does not 
join the main body until after the twenty- 
fifth year. Whether these peculiarities have 
any importance may be seen in the follow- 
ing discussion. 

Lesions of the clavicle are easily recog- 
nized but difficult to diagnose and to treat 
correctly The clavicle is a superficial bone 
and may be palpated easily over its whole 
course, any abnormality being easily recog- 
nized by the evident deformity produced 
Fractured clavicles are easily picked out by 
the deformity due to displacement of frac- 
tured ends of the bones and by the charac- 
teristic drooping of the shoulder Any ab- 
normal swellings are easily seen ; however. 


the X-ray appearance is very vague and 
often confusing, due to the interference of 
the chest structures and numerous other 
hones in close pro.ximity. Well-defined and 
clear films arc not easily obtained. Also, in 
regard to common diseases such as s)^philis, 
gonoriheal arthritis, and cartilaginous tu- 
mors, which are so frequently found in the 
region of the sternal joint, the X-ray ap- 
pearance is very indefinite, and in this site a 
most careful history should be taken con- 
cerning venereal diseases. One such case 
completely baffled a well-known clinic until 
anti-syphilitic treatment was recommended 
on the basis of a S3-philitic history and ul- 
timatclj’- the tumor disappeared. Biopsy in 
this region is of value, but, again, biopsy 
should not be resorted to without prepara- 
tion for radical treatment, and radical treat- 
ment in the region of the clavicle is a rather 
mutilating and serious operation. 

In the study presented here we find that 
of 1,700 bone lesions on record in the Labo- 
ratory there were 41 lesions located in the 
clavicle. They are recorded and classified as 
follows ; 

TVBLE I 


Type of lesion 

Total 

skeletal 

lesions 

Clavicular 

lesions 

Periostitis 

100 

7 

Exostosis 

262 

2 

Chondroma 

75 

1 

Bone cyst. 

175 

4 

Giant-cell tumor 

226 

1 

Chondroblastoma 

21 

1 

Osteogenic sarcoma 

170 

1 

Sclerosing sarcoma 
Ewing's sarcoma 

80 

1 

70 

4 

Multiple myeloma 

20 

8 

Metastatic carcinoma 

310 

16 


In the discussion of these tumors in the 
order as recorded above, we shall take into' 
consideration the clinical picture, X-ray 
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findings, treatment, and results as far as it 
has been possible to obtain them. 

NON-SUPPURATIVE PERIOSTITIS 

This type of lesion showed in our series 
seven cases, or 7 per cent of the total num- 
ber of similar lesions found in other bones 
and discussed thoroughly by Dr. L. C. Cohn 
from the same laboratory. Five of the seven 
cases were found, in females. One of the 
seven cases was of a multiple type. The 
duration of symptoms averaged from six to 
forty-eight months. Three patients of the 
group gave a history of tumor, while four 
gave a history of pain localized in the bone 
and associated with swelling. Five patients 
gave a syphilitic history, while only one had 
the etiology of trauma. The X-ra)f film 
showed both bone destruction and sclerosis 
in most instances, while in two it showed 
sclerosis or destruction alone. This goes to 
prove that the X-ray findings are rather 
variable and may lead to a confused diag- 
nosis. According to the follow-up notes, the 
five cases with syphilitic history were given 
anti-syphilitic treatment and three cases were 
reported as cured ranging over a period of 
from two to eleven 3 ^ears. One of these 
cases had a biopsy performed, and micro- 
scopical examination revealed only an in- 
fected granulation tissue. 

EXOSTOSIS 

According to its definition this is a bony 
growth projecting out from the surface of 
a normal bone. There were but two of these 
cases found in our series, and in both of 
them the X-ray examination showed a 
rounded exostosis, with no pedicle present. 
One case gave a syphilitic history and on a 
more careful examination revealed a mul- 
tiple type of lesion. This is one of the cases 
which cleared up under anti-syphilitic treat- 
ment. The second case was that of a boy, 
aged eleven years, who gave a historj’- of 


trauma, the tumor having been present for 
one year. No biopsy was performed but re- 
section was carried out in May, 1910, and 
the patient is well’ at the present time — ^Jan- 
uary, 1930 — twenty 3 'ears later. 

CHONDROMAS 

Chondromas or cartilaginous tumors usuj 
ally arise in areas of normal cartilage! 
We present here only one case, that of a 
white female, aged twenty-six years, lyho 
gave a history of pain and tumor in the 
sternoclavicular joint, with a 'duration of 
S)miptoms of fourteen years. The tumor 
was excised in 1926 and pathologic sections 
showed normal cartilage cells, the final diag: 
nosis being hypertrophied joint cartilage. 

BOXE CYSTS 

In discussing bone cysts we must take into 
consideration the epiphysis, as in long bones. 
The epiphysis in the clavicle is located at 
the sternal end and does ’not ossify until 
after the age of twenty-five years. Accord- 
ing to statistical study, the age incidence is 
between five and eighteen years, the latter 
being the upper limit except for an occa- 
sional latent .tumor which may occur in later 
life and go undiagnosed. In our series of 
four cases the age incidence ranged 7, 17, 
49, and 72, respectively. The location of 
the first three was at the sternal end, while 
the fourth case showed multiple c)'^sts at 
the acromial end. This, again, brings up 
for consideration the idea of Geschickter 
and Copeland, who state that bone cysts are 
healed giant-cell tumors, progressing farther 
and farther down the shaft from the epiph- 
ysis according to the growth of the bone. 
In the last case mentioned, tumor and pam 
had been present for about fifty years, while 
in the other cases symptoms had been pres- 
ent not longer than six months. The X-ray 
film in each case, although indefinite and 
A’^ague, showed a central lesion, with definite 
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cystic expansion of a bony shell. Two eases 
were cnreltcd and sections showed a typical 
fibrous tissue linin.q;. diaj^niosed as osteitis 


eleven years, who had had a tumor located 
in the rcfjion of the junction of the clavicle 
and the first rib. The duration was nine 



Fig. 1. Wulciung and sclerosis of tlic shaft of the clavicle due to sjphihtic 
periostitis. 


fibrosa. The ultimate results of the two 
curetted cases showed the patients to be well 
five and six years, respectively, while the 
two cases that w^ere not operated upon were 
well three and seven years, respectively. 

GIANT-CELL TUMOR 

Giant-cell tumor is a lesion usually de- 
scribed as being located in the epiphyseal re- 
gion of a long bone, as compared to a bone 
cyst, which arises in the shaft. Although 
the clavicle is a superficial bone and exposed 
to trauma rather frequently, nevertheless it 
is a lare location for giant-cell tumors. In 
our one and only case as compared to 226 
cases on record, the age incidence does not 
compare with tliat usually ascribed as over 
eighteen years of age. The case under dis- 
cussion was that of a white male, aged 


months. Tlie clavicle and first rib were re- 
sected and microscopic examination revealed 
a typical picture of a giant-cell tumor, name- 
ly, a dense stroma made up of a fibrous tis- 
sue and cells containing round nuclei. Scat- 
tered throughout the matrix were numerous 
giant cells of the epulis type, ivhose nuclei 
corresponded in size and shape to those con- 
tained in the surrounding matrix. No signs 
of malignancy w^ere found. The patient 
was reported as well in 1928 — fourteen 
)’^ears later. 

SARCOMA 

Malignant tumors of the clavicle are also 
rare. The sarcomatous lesions represented 
in our series are the chondroblastic and the 
sclerosing type of osteogenic sarcoma and 
Ewing’s round-cell sarcoma. 
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One case diagnosed as a chondroblastoma 
occurred in a white male, aged thirty-two 
years, who had had pain and tumor in the 


In the discussion of sarcoma we must 
take into consideration Ewing’s round-cell 
sarcoma. There were 70 cases of this type 



Fig 2. Expansion o£ the sternal end of the clavicle, with rarefaction, due 
to a benign bone cyst. 


V 


region of the second rib and cla\dcle for six 
months. The X-ray film showed a lesion of 
a destructive nature which was deemed in- 
operable. Coley’s serum treatment was in- 
stigated but the patient died four months 
later. No tissue was obtained and the diag- 
nosis was made from the X-ray film and 
history alone. 

The second case of sarcoma was that of a 
white male, aged fifteen, who gave a history 
of trauma, pain, and tumor in the mid- 
davicle for three months. The X-ray ex- 
amination showed a sclerosing periosteal 
lesion, with slight bone destruction. The 
tumor was excised, followed by post-opera- 
tive X-ray treatment. Microscopic examina- 
tion revealed definite new bone formation, 
with osteoblasts and fibro-spindle cells. The 
ultimate result showed the patient well ten 
years later. 


of lesion of the whole skeleton, two of 
which were located in the clavicle. The gen- 
eral location of these tumors may be seen 
in Table II. 

TABLE II 


Total 

Location number 

Tibia IS 

Femur 13 

Humerus 7 

Fibula 8 

Radius 1 

Ribs 1 

Pelvis 5 

Scapula 4 

Clavicle 2 

Metatarsal 2 

Tarsal 1 

Skull 1 


Our two cases under discussion had tumor 
and pain. X-ray examination revealed a 
diffuse involvement, with bone destruction. 
The treatment of the cases was as follows - 
Case 1 . — Excision of scapula and outer end 
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of clavicle in 1920; cxciMon of remainder mui.tipu: myt-loma 

of clavicle and radium tieatmenL in 1921. 'J'umor.s of the multiple myeloma group, 
Cafc 2. — Re‘'ection performed in 1919; ex- as understood from the name, have multiple 



Fir 3 Expansion of areas of destruction and bone formation in a healed 
bone c\st in the outer end of the clavicle. 


cisioii of recurrence in 1920, followed by 
X-ray treatments. Both cases showed a mi- 
croscopic picture of small round cells, with 
clear-cut nuclei and fibrous stroma, as de- 
scribed by Geschickter and Copeland Our 
follow-up system showed that the first case 
mentioned was well nine years later, while 
the second case was reported well seven 
years and three months later 

In the examination of the other Ewing’s 
tumors we find that metastasis is of rather 
common occurrence; of a series of 25 cases 
out of a possible 70 showing metastases to 
other bones, only one case with a primar}'^ 
lesion in the lower tibia showed dissemina- 
tion to the clavicle and scapula 

The origin of Eving’s tumors is ascribed 
by some authors to the medullar)^ cavity and 
by others to a subperiosteal growth It 
should be remembered that the clavicle has 
no medullary carity 


foci. They give the usual symptoms of pain, 
swelling, and gradually developing deform- 
it}'', with fracture The X-ray appearance is 
that of a moth-eaten bony structure, so that 
one can easily see why fractures are so prev- 
alent The microscopic picture when biopsy 
is performed is that of a round-cell tumor. 
The cells are of a plasma type with a nucle- 
us, the chromatin of which has a somewhat 
spoke-like manner of grouping Bence- 
Jones bodies are diagnostic but not an ab- 
solute proof 

METASTATIC TUMORS 

The largest series of clavicular lesions are 
found in this group Of 310 cases of metas- 
tases to bone, 16 cases had lesions located 
in the clavicle, being of either a single or 
multiple focus. Six cases showed lesions 
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only in the clavicle, while ten had lesions 
in other bones as well. 

In Table III are found the type of lesions 
metastasizing to bone and the number oc- 
curring in the clavicle. 


TABLE HI 


Primary tumor 

Total 

number 

Number 

in 

clavicle 


22 

0 


110 

0 


2 

0 


1 

0 


6 

0 


1 

0 


7 

0 


4 

0 

Maligtiant pigmented mole 

Adenoid cystic carcinoma 

Carcinoma of heel and ear.,, 
of soft parts 

3 

1 

1 

2 

1 

1 

0 

2 

’Rrp.ast carcinoma 

100 

4 

Undetermined origin 

36 

8 


We can see from this tabulation that 
metastatic tumors in a sense are rather 
rare, but as 16 cases were found in a group 
of this sort and a primary lesion discovered, 
a mutilating operation could easily be 
avoided by withholding surgery for X-ray 
and radium. One of our cases had resection 
performed, while another had the Coley 
serum treatment. Palliative treatment is 
practically the only measure advocated, du- 
ration of life after the first signs being from 
eight to thirty months. 

Two of the cases in this series occurred 
with sarcoma of the soft tissues of the neck. 
These probably invaded the neck by direct 
extension, as it is of rather rare occurrence 
for sarcomatous lesions to metastasize to 
bones. 

One case of special interest is that of a 
man aged 67, who had a polypoid mass re- 
moved from the region of the nose. Section 
showed what was diagnosed as an adenoid 
cystic carcinoma of the basal-cell type. The 


patient was discharged, only to return about 
six months later with a pain in the region 
of the right clavicle, with a recent- patho- 
logic fracture. The X-ray study showed a 
diffuse skeletal lesion, involving the skull, 
cervical vertebra:, clavicles, scapulas, and 
ribs. A diagnosis of multiple myeloma was 
made and biopsy was performed. Micro- 
scopic examination revealed a picture similar 
to that of the primary lesion removed from 
the nose. The patient survived about thirty- 
six months after the first operation. 

DIFFERENTIAL DIAGNOSIS 

Plow to diagnose and differentiate these 
tumors is a most unsatisfactory and difficult 
subject to discuss. A patient presenting 
himself with pain in the clavicular region 
should be questioned carefully as to trauma 
and venereal diseases. The physical exam- 
ination should be thorough as regards the 
bone involvement and other skeletal lesions. 
X-ray studies of both clavicles should be 
carried out, and, if any suspicious areas are 
found, X-ray films of the chest, skull, pelvis, 
and long bones should be made and exam- 
ined for multiple lesions. The X-ray study 
and the history, although probably difficult 
to interpret, are of great importance. Biopsy 
should not be carried out unless there is 
provision for definite and final diagnosis 
from the microscopic sections. If in doubt, 
provocative treatment with arsphenamine 
may be tried ivith hopeful results in many 
so-called single lesions. For multiple lesions 
the primary source should be searched for 
and thorough X-ray or radium treatment 
started. 

As for the majority of the single lesions, 
the age incidence of bone cysts and giant- 
cell tumors, which is under that of most 
malignant lesions in this locality, should he 
taken into account. 



Nr)N-SUPPrKATlVK 
lU L ri.AKKXCK COHN, M.D, 

I'min tile Snr(;ic;il Pnllinltifjical l.aboiatory 


L KSIONS of hone witlioul Mtppuration 
mo<^t frcfiucnlly can«e the greatest 
(Uniculty in diagnosis. P.oth in sar- 
coma of hone and in tlie henign lesions of 
hone which in tlic roentgenogram resemhle 
sarcoma, changes in the normal hone liavc 
taken place which ])rodnce changes in the 
X-ray characteristic of sclerosis, ossifica- 
tion, destruction, and osteoporosis. 

Baker* in 1877 puhli.shcd a pcr.sonal ob- 
servation of a ease of necrosis of the femur, 
witliout suppuration, in which the differen- 
tial diagnosis from sarcoma was not estah- 
lislicd until the gross and microscopic stud- 
ies were made following amputation. In 
this aisc there was a patholo.gic fracture. 
This was before the use of the X-ray. 

Klemm," from the clinic of Professor 
Garre, writing on the gross patholog)’ of 
sclerosing non-suppurative osteomyelitis, 
calls attention to the fact that sclerosis talccs 
place at the border of the lytic zone where 
the infectious irritation no longer is suffi- 
cient to destroy the bone, and that a circum- 
scribed marrow suppuration may remain 
latent, the disease picture being governed by 
the reactive tendency of the bone, the viru- 
lence of the organism remaining constant 
whether extensive suppuration is present or 
absent. 

To-day even with the aid of the roent- 
genogram the differential diagnosis of non- 
suppurative osteomyelitis from sarcoma is 
becoming more and more difficult, because 
chronic osteomyelitis is coming under ob- 
servation before the stage of suppuration so 
much more frequently and in a stage in 
which the changes produced in the roent- 
genogram are similar to the changes pro- 
duced by sarcoma. From 1889 to 1900 we 
had no cases of non-suppurative osteom)'e- 

-n'- Baker, Med CJiir Trans , LX 

-Paul Klemm, Beitr. z klin Cliir , 1912, pp 54-72. 


OSTltOMYFXrnS 

ll.M.nMoiti, 

of tiic Joliiis llojikins Uni\trsity 

litis recorded in this clinic; from 1900 to 
1910 only three cases; in the decade from 
1910 to 1920, twenty-one cases, and from 
1920 to 1930. eighty-one cases. Sarcoma 
of hone is now coming under observation so 
early that the most experienced roentgenol- 
ogists and clinicians, and even the surgeons 



1. Subperiosteal ossifying type of non-sup- 
purative osteomyelitis in shaft of femur. 
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Fig 2 Marked ossification of head, neck, and 
shaft of humerus , pseudo-bone destruction His- 
tory of trauma 

ind pathologists most highly trained in the 
iiagnosis of bone lesions, are unable to 
aiake this differential diagnosis in many in- 
stances until the microscropic section is 
studied 

Prior to 1876, when Sir James Pageff 
read before the Medical-Chirurgical Faculty 
of London his epoch-making paper on oste- 
itis deformans, this disease also was in- 
cluded in the heterogeneous group of non- 
suppurating benign lesions of bone The 
publication of Klemm’s article, referred to 
above, again tended to clarify the atmos- 
phere by calling attention to what is now 
known as the sclerosing non-suppurative 
osteomyelitis of Garre. 

In this present study of 105 cases of non- 
suppurative benign lesions of bone grouped 

’Sir James Paget, Trans Uojal Med Chir Soc , 1877, LX, 



Fig. 3 Marked ossification Sections showed 
chondrosarcoma Amputation. The patient has been 
well for nine months 

in the laboratory under Paget’s disease, ossi- 
fying periostitis, and non-suppurating osteo- 
myelitis, we are attempting a classification 
on the basis of the changes produced in the 
roentgenogram and on etiology. We are 
including Paget’s disease along with the 
other types of non-suppurative osteomye- 
litis, because at certain periods in the life 
history of this disease we are confronted 
with roentgenograms which simulate certain 
other types of non'SUppuratiA’’e osteomyelitis 



COITX : XOX-SlJl’PURATl VV: DSTliC^MYELlTIS 


189 



Fi^ 4 Marked ossification of sliaft and cpiiiliysis 
of fcnnir, never, in our cxpeiiencc, associated %\itli 
sarcoma. 

and it is quite possible that the same etio- 
logic factors prevail. At the same time, we 



Fig 5 Sclerosing type of non-suppurating osteo- 
myelitis, to be differentiated from sclerosing sar- 
coma. 


IP ' 1 





Fig. 6 Ossifying and sclerosing type of non-sup- 
purating osteomyelitis, to be differentiated from sar- 
coma. Fiopsy only. The patient has been well for 
five jears. (For photomicrograph see Fig. 13.) 


are aware that Paget’s disease over a period 
of years produces certain characteristic 
changes in the skeleton which do not occur 
in the other types. It is very helpful in 
studying an vmlcnown bone lesion to first 
decide whether the changes appearing in 
the roentgenograms are due to ossification, 
destruction, sclerosis, or osteoporosis. From 
the changes produced in the roentgenogram 
we have classified non-suppurative osteo- 
myelitis into four groups: sclerosing, ossify- 
ing, destructive, and osteoporotic. For the 
purposes of comparison when attempting to 
make the differential diagnosis one must 
bear in mind sarcoma, which may be classi- 
fied into the same four groups. From the 
etiologic standpoint we have classified non- 
suppurative osteomyelitis into four groups: 
traumatic, syphilitic, post-typhoid, or post- 
influenzal, etc., and infectious from foci of 
infection. The classification of non-sup- 
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F)g 8 Destructi\ e type of non-suppurath-e osteo- 
myelitis W^assermann plus. To be differentiated 
from destructii e sarcoma. (For photomicrograph 
see Fig 36 ) 


Fig 7 Diagnosed sarcoma from X-raj examina- 
tion and microscopic section The patient, who re- 
fused amputation, had been well for eight years 
^^hen last heard from in 1922 (For photomicro- 
graph see Fig 14 ) 


puratixe osteomyelitis then would read as 
follows: 


XOX-St. PPV R.\Ti\ E OSTEOMYELITIS 


1 

2 

3 

4 


Sclerosing 
Ossif> mg 
Dcstriictn c 
Osteoporotic 


fa) Traumatic 
(b) Svphilitic 

^ (a) Post-typhoid or post-mfluenita, 
etc. 

(d) Infectious from distant focus 


CUXICAL HISTORY 

Xon-suppurative osteomyelitis, like sar- 


coma of bone, is frequently a disease of 
youth and middle age. By far the greater 
number of cases in this group came under 
observation while under forty years of age 
(75 per cent), and 33 per cent w^ere under 
twent}'. This about coincides with the age 
incidence in sarcoma of bone. Again, about 
25 per cent of the patients came under ob- 
servation w'hen the disease had been pres- 
ent about three years. The majority of 
patients with sarcoma of bone, without 
treatment, have died within this length of 
time. Seventy-five per cent came under ob- 
servation at a period when the disease had 
a duration of from a few^ wrecks to three 
years, and about half (50 per cent) came 
under observation when the disease had 
been pr<"sent less than one year. It seems 
that in the future this group will materially 
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increase, and it is this jiroup which oft'ors 
tlie greatest difliculty in diagnosis. 

\\ lien wo study the .syniptonis of onset 
we find fracture six times and we know tliat 
tracturc is rarely followed by malignant 


nXlOLOGV 

Under the heading of etiology w'c are go- 
ing to consider trauma, syphilis, focal infec- 
tions, and those cases which followed 
shortly after a general infection such as 



Fig. 9. Destructive type of non-suppurating osteomyelitis of the clavicle. 
Wassermann plus. The patient has been well for eight years following anti- 
syphilitic treatment only. ’ 


changes in bone unless the disease has been 
present before the fracture. Bloodgood 
has emphasized for years the importance of 
an X-ray examination after an injury, even 
though fracture is unsuspected, in order to 
determine graphically the condition of the 
bone at the time of the injury. We will 
speak of trauma later when discussing etiol- 
ogy. With the exception of these six cases 
in which fracture was a symptom of onset, 
either pain, swelling, deformity, or limita- 
tion of motion was the symptom of onset 
in practically every case. 


typhoid fever, influenza, or acute rheumatic 
fever. ^ There is a note on trauma in forty- 
seven instances, but in the history of the 
majority of cases the fundamental point of 
the time factor between trauma and symp- 
tom of onset is not noted. Trauma was 
present, therefore, in almost 50 per cent of 
the cases. In studying the actual X-rays 
of the entire group trauma is present quite 
as frequently in the ossifying as in the 
sclerosing type. It is notable by its ab- 
sence in the destructive type except in one 
instance, when it was associated with a posi- 
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live Y'assermann. In the osteoporotic type to the frequent association of syphilis with 
the frequency of trauma is perhaps a little the ossifying type — syphilitic ossifying 
less tlian in tire ossif} ing or sclerosing type, periostitis. 

The Y'assermann was plus in eleven in- The frequency of demonstrable focal in- 
stances (10 per cent), and about equally fection was about the same as syphilis (10 




Fig 10 Localized 
i\ith multiple lesions 


osteoporosis in epiphysis 
of bone. W assermann 


and shaft of humerus in a patient 
positive. 


distributed among the four ttpes. There 
is sometimes an impression that a plus Il'as- 
sermann is more likeK to be associated with 
the destructive t>-pe of non-suppurative oste- 
omyelitis. and I wish to call attention here 


per cent). The earlier cases were incom- 
pleteh* studied from this angle, and recently 
this groun has been coming more to the 
front. T’lere were six cases (onl}' about a 
per cent), which followed D^phoid fever, 
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influeiizn. or rheumatic lever, and in one 
ease there was a lesion of tile femur which 
on the X-ray film looked like .'-arcoma. 

Mn.Tirm: i.nsioxs 

More than one hone was involved in 
alxiut 25 ])er cent tif the cases, and the Ic'-ion 
was sins^lc in alnuit 75 per cent. When 
dcaliufr with a multiple di‘-case of Ixjne one 
thinks of Paget's disease, syphilitic, non- 
suppurative osteomyelitis, metastatic carci- 
noma or hypernephroma, and multiple nn-e- 
lonia, rather than of a multiple ])rimary sar- 
coma. but in three instances there are re- 
corded in the lalxirator}' sarcoma of Iwnc 
arising in Paget’s disease in which tlicrc 
was multiple involvement of the skeleton. 
Paget's original case with multiple involve- 
ment of the skeleton developed sarcoma of 
the radius. Therefore multiplicity of the 
lesion docs not entirely rule out sarcoma. 

HONE INVOLVED 

The tibia and the femur are each involved 
in about 20 per cent of the cases; the 
humerus in alx)ut 8 per cent; the pelvis in 
about 5 per cent; the skull in about 5 per 
cent, and the clavicle in about 5 per cent. 
The remaining 35 per cent includes lesions 
of the radius, ulna, fibula, metatarsal and 
metacarpal, carpal and tarsal Ijones, pha- 
langes, ribs, vertebras, and jaw. The jaw, 
tarsal and carpal bones are least frequently 
involved. 

X-RAY RESEMBLANCE TO SARCOMA 

One asks the question, “How often does 
the X-ray appearance of non-suppurative 
osteomyelitis resemble the X-ray appearance 
of sarcoma?” In 66 per cent of the cases 
we felt from the X-ray examination alone 
that we were dealing with a benign lesion, 
and that there was a question as to sarcoma 
in about 33 per cent. 





Fifr. 11. Localirccl o'^tcoporosis in epiphysis and 
chaft of fennir. Sections showed myxoma. Ampu- 
tation. Dcatli in 1930 from metastasis six jears 
after amputation. 

X-RAV APPEARANCE OE THE OSSIFYING TYPE 

On the X-ray film the area of ossification 
or of new bone formation may vary from 
the congenital spur, in the shape of a horn 
attached to a nonnal shaft (type of con- 
genital exostosis), to the mushroom-like 
pedunculated exostosis sometimes associated 
with fracture, occasionally seen in riders’ 
bone, attached to the pelvis. The area of 
ossification ma}' ^'ar 3 '^ from the large irreg- 
ular mass of new bone attached to a normal 
shaft throughout its entire base, presenting 
the picture of ossif 3 dng m 3 ’^ositis becoming 
secondarily attached to the shaft, to an area 
of ossification beneath the periosteum, pro- 
ducing subperiosteal localized ossification 
(Fig. 1). When there is a large area of 
bone formation completely surrounding the 
shaft of the bone, casting irregular shadows 
over the shaft and producing tlie picture 
of pseudo-bone destruction, there is alwa 3 '^s 
difficulty in diagnosis. We have an in- 
stance of this type (see Fig. 2) in a case 
of the ossifying t 3 'pe of non-suppurative 
osteomyelitis. The patient was a man aged 
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Fig. 16. Lymphoid-cell granulation tissue from 
bone shown in Figure 8. 


films of the chest and pelvis for the demon- 
stration of any possible metastasis or evi- 
dence of Paget’s disease. In those instances 
in which metastasis is demonstrated in the 
X-ray examination or Paget’s disease is sus- 
pected, there should be an X-ray examina- 
tion of the skull in the lateral view. Routine 
dental films of all the teeth are indicated in 
order to eliminate this frequent cause of fo- 
cal infection. 

TREATMENT OF BONE LESIONS 

First, we must consider the group which 
in the X-ray examination resembles sar- 
coma. We mentioned above that about 33 
per cent fall into this group. It seems wiser 
here to try the effect of radiation first to 
demonstrate the presence or absence of a 
radiosensitive tumor, and at the same time 
to give an opportunity for about two weeks’ 
observation. In a number of instances, 
during the course of radiation therapy, there 
has been pus formation or discharge of se- 
questrum, thereby establishing the diagnosis 
of a benign lesion. 

In nine, or about 33 per cent, of the cases 
in which the X-ray findings were suspicious 
of sarcoma, biopsy, partial excision, or re- 


section was done to establish the diagnosis, 
in a number of instances among the earlier 
cases without preliminary radiation. It 
seems that we are justified in making the 
statement, “when the X-rays suggest sar- 
coma, and when the tumor is radioresistant, 
and when the foci of infection are elimi- 
nated, we are justified in exploratory opera- 
tion, provided the tumor — if malignant — is 
operable/' In some instances, even though 
the Wassermann may be negative, it seems 
wise to give a provocative injection of 
arsphenamine with another Wassermann re- 
action. 

There has been only one amputation in 
this series and that was in the case of a 
patient with Paget’s disease, tire lesion of 
the tibia showing a great deal of bone de- 
struction. In one case in which the X-ray 
findings suggested sclerosing sarcoma (Fig. 
7), mentioned above— -a lesion of the upper 
third of the shaft of the femur — there was 
a biopsy in another clinic. The sections 
were diagnosed sarcoma. The patient re- 
fused amputation and was well eight years 
later when last heard from in 1922. In 
another instance a young man aged eighteen 
had pain for two weeks following a trauma 
two weeks previously. There was a lesion 
in the upper third of the femur, in the X-ray 
examination looking like sarcoma. As we 
have never cured a case of sarcoma of the 
upper third of the femur b}'- amputation, 
and, because of the location of this lesion, 
the patient was given X-ray treatment. The 
sequestrum came away. He has now been 
well for six years. Five years ago we saw 
a young man, nineteen years of age, with 
a single lesion of the lower third of the 
femur (Fig. 6). There was no history of 
trauma and the Wassermann was negative. 
The X-ray examination showed sclerosis 
combined with ossification. At exploration 
the diagnosis of non-suppurative osteomye- 
litis was made from the frozen section, and, 
other than biopsy, nothing further was done. 
The patient has now been well for five 
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years. The results are ui>\v U]) lu dale. We 
have heard from the majority of these 
patients, and there has been no dealli from 
sarcoma. 

.Miruoscoric iwnioi.or.v 

Histolo!;ically. the picture varies from the 
remains of necrotic hone, witli j,^ramdation 
tissue in which jdasma cells i)redominalc 
(Fi,ij. 12). or compact Ixme with cnlarf^cd 
haversian canals, like that seen in Pallet's. 


and fibrous stroma such as is seen in o.stcitis 
fibrosa, with many small capillaries some- 
times showinfj perivascular inflammation 
easily differentiated from sarcoma (Fig’, 
lo), to l)one in which the havcr.sian canals 
may be almost completely absent, with 
granulation tissue in between the bony 
lamcll.'c of the round- and spindle-cell type 
suggesting sarcoma (Fig, 7). In the syphil- 
itic lesion the granulation tissue is of the 
lymphoid-cell type, and may suggest Ew- 
ing’s tumor (Fig. 16). 


BONE iMETASTASES 

A STUDY OF 334 CASES 


B\- ^MURRAY il. COPELAND, jI.D., Baltimore, :M\r\l\xp 
From the Surgical Pathological Laboratorj- of the Johns Hopkins Hospital and Uni\ersitj 

ILEUSTEATIOXS BY HERM \.N SCHAPIRO 


I N tlie following study an attempt will be 
made to correlate the Yarious clinical 
features of the different metastatic 
lesions localized in the bones, together with 
the pathologic process involved ; and to 
clarifv the rather obscure results which have 
hitherto obtained vith regard to the treat- 
ment of bone metastases (see Chart I and 
Table I). 

For purposes of analysis it has been found 
convenient to group the 334 cases of osseous 
metastases according to the primar} tumor 
from which the dissemination occurred. 
The result of this anah sis has brought forth 
many interesting and no\el features in the 
natural histor\ and clinical course of the 
various secondary bone deposits 

B rcast — One hundred carcinomas of the 
breast n ere studied with secondary bone in- 
rohement The majorit> of the primar}' 


lesions microscopically were found to be of 
the scirrhous type (58 cases) ; with a few 
instances of adenocarcinoma (six cases) ; 
medullary carcinoma (four cases) ; comedo- 
carcinoma (three cases), and colloid car- 
cinoma (two cases). In one patient the 
primary lesion was found to be fibrosar- 
coma. 

The bones most frequentl}' invohed ivere 
found to be. in the order of their incidence; 
the spine, pelvis, femur, skull, ribs, and 
humerus, while metastases in the forearm 
and the lower leg were of infreciuent oc- 
currence. There w'as no definite relation 
found between the primary lesion and die 
homologous bony structure. In 16 cases in 
which there were complete data, eight cases 
showed a primary lesion wfith contra-lateral 
bone metastases, while an equal number of 
patients revealed ipso-lateral osseous lesions 


TABLE I. METASTATIC BONE LESIOXS 


Incidence of Coses — Pathologic Fracture: Five-year Cures 


Pnman 

rnalignanc) 

Breast carcinoma 

Frostatic carcinoma 

Stomach carcinoma 
Colon and rectal carcinoma 
Melanoma . _ _ 

Uterine carcinoma 
H\pcmephroma - _ „ 
Oiarian carcinoma _ 

Testicular sarcoma 

Lung carcinoma 

Oianan sarcoma 

Tltjroid malignanci' _ 
Te'tic'ilar carcinoma 
Undetermined malignanci 
XasopharjTigeal carcinoma 
Squamous-cell carcinoma . 
Soft-part sarcoma 

Bladder carcinoma 

Esophageal carcinoma 
lleac sarcoma .. .. _ 

Li\cr carcinoma _ _ _ 
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0 
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0 
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6 
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Many cases liavin .4 multiple lesions on both 
sides of the ixtely were valueless in dcler- 
minin.c: this relation of primary tumor to 
nietastases. 

Clinically, jiain of a severe rheumatic 
diaractcr was ai\ important feature. When 
the metastatic foci were located about the 
spine, tjirdle pains and many other neuro- 
logical manife.stations appeared. Occ.a- 
sionally, pain preceded roentgenologic evi- 
dence of hone nietastases for from three to 
eighteen months. The majority of the cases 
eventually showed a secondary type of ane- 
mia. with its complications, as the di.seasc 
progressed. An occasional ease report in 
the literature ( 1 , 2 ) was found in which a 
pseudo-pernicious type of anemia was pres- 
ent, with a color index of over one, a slight 
leukocytosis, nucleated red blood cells, 
myelocytes, and myeloblasts. TIic ordinary 
anemia of cancer, according to Piney (3), 
is not dependent upon the presence of car- 
cinomatous deposits in the marrow, hut upon 
intrinsic changes in this tissue. The ter- 
minal phase of the disease was a progres- 
sive emaciation, usually with much pain, 
and when the lungs were involved (19 
cases) respirator}' embarrassment, with 
spitting of blood and paroxysms of cough- 
ing, were added features of discomfort. 

Pathologic fracture occurred in 15 in- 
stances, 13 being in the femur, one in the 
ilium, and one case was recorded with multi- 
ple fractures of the ribs. 

As seen by the X-ray, metastatic bone 
lesions from breast carcinoma were found 
to be most often multiple (Figs. 1-A and 
1-B, Path. No. 37,870), presenting them- 
selves as a single lesion (Fig. 2, Path. 
No. 23,091) in only one-fourth of the 
cases. The majority of the solitary foci 
were in the vertebrse or femur. Two types 
of metastatic lesions were noted in the X-ray 
films: The more common one was an os- 
teolytic or bone-destructive lesion, while the 
other was a sclerosing or bone-fonning 
process, the latter occurring in outspoken 


METASTATIC CARCINOMA 



Chart I. Incidence of metastatic lesions of 
epithelial and connective tissue origin according to 
skeletal location. The solid black areas indicate the 
rnost frequent sites the checked areas, the common 
sites; the diagonal lines, the occasional sites, and the 
white areas, rare sites. 

fashion only twice in this series of breast 
cancers, together with an occasional case re- 
ported in the literature. In the long bones. 
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Figs l-*-J and 1-S Illustrating multiple foci m the skeleton, found to be predominant in m 
mary carcinoma (1- 1 ) Roentgenogram of the shoulder girdle showing multiple involvement 
scapula, humerus, clavicle, and ribs Note the punched-out areas, with little o'" 070 

(1-B) Imohemert of the upper shaft and head of the femur and adjacent pelvis Path JNo 


the metastatic deposit was often found well posed to the more definitely punched-out 
above the average entrance of the nutrient areas of bone destruction seen in multiple 
artery in the case of the femur, and above m)'^eloma and other similar lesions of the 
or below it, in the case of the humerus bone The pelvis, vertebree, skull, ribs, 
INIotthng, representing an increase in bone scapulse, clavicles, and sternum show^ed the 
density, was often found wdthin the areas of same typical medullary involvement as the 
destruction, together with thickening of the femur and humerus The lack of distor- 
cortev abo\ e or below^ the site of metastasis tion, or bending, of the bones was evi- 
(Fig 3, Path No 35,420), and micro- denced, due partl)^ to the advanced stage of 
scopicalh this proved to be an attempt at the disease, to X-ray therapy, which is not 
bone repair or fibro-ostosis (6) Blood- infrequently resorted to, and also to the 
good (7) has pointed out that evidence brittleness of the bones, a consequence of 
of such new bone formation may be age, making fracture, rather than bending, 
used as a point in differential diagnosis the rule 

in multiple tumors of the bone When this An analysis of the gross and microscopic 
new bone formation occurs as mottling pathologic changes aided materially in the 
within an area of bone destruction, it fav ors interpretation of the roentgen observ^ations 
the presence of a metastatic process as op- and of the modes of metastasis The femur 
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Fig. 2. Mcta«lniic iin'olvcnicut oi tlie cri-at- 
cr troclianicr ami ticck of the fcimir, illu*:- 
tratinR metastatic carcinoma as a sinftle lesion 
in breast cancer. Path. Xo. 2.'5,091. 


Fir. 3. IJoentRcnogram sho\s'inEr metastascs 
in the upper end of the femnr, with mottling 
representing increased hone density within the 
ureas of destruction. There is also thickening 
of the cortc-K below the site of metastasis. 
Path. No. 35,420. 



and the lutnierus offered the most valuable 
information in the study of the gross ma- 
terial. It was brought out that metastases 
occurred both via the vascular route and 
by direct extetision from other bones 
through the l 3 'mphatics. The humerus in 
most instances was found to be involved 
principally in the medullary and cortical 
areas in the shaft area, with subsequent in- 
vasion of the head. The femur often showed 
metastases in the head about the fovea 
capitis (Figs. 4-A and 4-5, Path. No. 
40,002) and in the region of the greater 
trochanter, extending down into the shaft. 
The microscopic examination of sections 
taken from various points in these bones 
revealed destruction of the spongy and 
the cortical bone by the direct contact 
of the tumor cells with the bone (Fig. 5, 
Path. No. 40,002), and, to a lesser degree, 
by the activity of the osteoclasts destroying 


dead bone. Abundant evidence was found 
microscopically in proof of a natural tend- 
ency of bone to react by direct transition of 
fibroblasts to osteoblasts to osteoid tissue, in 
an effort to protect itself from further in- 
vasion and to rebuild that part already de- 
stroyed (Fig. 6, Path. No. 12,/61). X-raj^ 
therapy in many instances caused a similar 
reaction when employed to a sufficient de- 
gree. The variation in the location of 
metastatic foci of the affected bones is to 
be explained in a subsequent paper as being 
the result of either a lymphatic permeation 
or a A'^ascular mode of metastasis. 

The treatment of the osseous lesions was 
considered for purposes of analysis on three 
types of patients: first, those who had a 
radical amputation of the breast; second, 
those who had only simple breast amputation 
or local excision, and third, those on whom 
no operation was performed, and who re- 
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1 

Fig. 4-yJ. The upper end of the femur, the 
seat of metastasis from breast carcinoma. Note 
the tumor intasion about the fovea capitis and 
in the region of the greater trochanter. The 
neck has collap'cd, %\ith approximation of the 
head and the shaft. Path. Xo. 40,002. 

ceived onh t arious forms of palliative 
treatment 

In Group 1 there were 74 patients show- 
ing sul.sequent metastasis to bone. The 
average internal between the appearance of 
the primary tumor and tlie metastasis to 
bone was 32.5 months, and the time between 
radical removal of the breast and metastases 
averaged thirty months, with a few excep- 
tions who developed bone lesions at interA'als 
as late as from nine to twentv vears. The 
malignancy in the patients of Group 1 was 
principally of the scirrhous tvpe. The 
microscopic cx3.mination in o2 of the cases 
showed scirrhous carcinoma ; medullar}- car- 
cinoma (four); comedocarcinoma (three); 
adenocarcinoma (three) ; colloid carcinoma 
(one), with eleven unclassified. 

In Group 2. 18 cases were found with an 
average inten-al of 29.1 months between the 
appearance of the primar}- tumor and the 


first evidence of metastases, Avhile the in- 
ten-al between the breast operation and 
osseous involvement was 16.7 montlis. The 
types of microscopic patholog}' in the va- 
rious primary breast tumors were, in 
the order of their frequency, unclassified 
(seven) ; scirrhus (six) ; adenocarcinoma 
(three); colloid carcinoma (one), and 
fibrosarcoma (one). 

Group 3, or the inoperable group, con- 
tained eight cases. The inten-al between the 
appearance of the primar\- tumor and the 
metastases ranged between one and twenty- 
four months. 

Treatment as given in tliis clinic is based 
upon the clinical experience of Dr. J. C. 
Bloodgood and Dr. iriax Kahn. The X-ray 
treatment consists of 12 thirty-minute ex- 
posures, using 200 kilovolts, and five milli- 
amperes, filtered through a filter combined 
of 0.75 millimeter copper and 1 millimeter 
aluminum, with a 25 cm. diaphragm open- 
ing and a 50 cm. focal distance. 

A total of ninety minutes is given over 
each portal of entry- in doses of tliirty min- 
utes each on consecutive days, four portals 
of entry- being used. If further treatment 
is indicated, the above procedure is repeated 
after a free inter\-al of three months or 
more, depending upon the condition of the 
patient. 

In Group 1. two cases have sur\'ived the 
metastases for 71 and 48 months, respec- 
tively. After receiving irradiation by the 
X-ray the average duration of life was 18 
months, as compared with 11.5 months for 
those who received no X-ray therapy. 

In Group 2, the average duration of life 
of those patients with metastases who re- 
ceived X-ray therapy was 16.2 months as 
compared with 12.8 months for those who 
did not receive roentgen therapy. 

In Group 3, the patients irradiated by the 
X-ray lived 10 months, while those without 
X-ray therapy lived 7.8 months. 

Resection of the affected part apparently 
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lin(i no cfiAvt on the ihuation of h'u*. Inn 
did relieve pain, while loentqen tliei.ipy tj.tw 
relief from iheeNcineialinirpain e.sperieneed 
in llie di'-ea^’etl hone and in ‘•ome in''lances 
definitely ptolonj^ed life. Many ‘’Ueh in- 


), while others, involved the heads of 
the hnnlenl‘^ and femur, together with the 
pehi-. Migge'^ting stiongly both a lymph- 
ogenous aiul hematogenoiK mode of meta- 
'•ta'.es, e'>peeially the last-mentioned, where 



Fie, 4-/;. \ Iou-]I(1\OT iiliotoiiiicroRr.'iiili of a ycclion laUen from the 

rcKioii of the fovea capitis (lepirK.l in FiRurc _4-/t. Ihc tumor invasion 
can he 'em iielow the site of the 

other 'ide of the temlinous .ittachmcnt. P.itii. No. 40,00- 


stanccs of relief from pain hy X-ray therapy 
li.avc been rcjiorted (8. 9, 10). 

Jlypa'itcplirouta . — llonc metastases were 
found in 22 cases of hypernephroma. The 
bones usuallv affected, in the order of their 
frequency, were; humerus, spine, femur, 
pelvis, ribs, bones of the feet, skull, sternum. 
The age incidence v'aried from 21 to 81 
}"ears. The clinical course was typical of 
metastatic bone lesions. A unique feature 
(11) was sometimes demonstrated on ex-, 
amination by the pulsatile character of the 
tumefactions. Pathologic fracture occurred 
in ten patients (45.4 per cent) ; six times in 
the femur, three times in the humerus, and 
in one instance multiple rib fractures were 
found. The bone lesions appeared in the 
X-ray films either as single or multiple foci, 
located in one or more bones. Single de- 
posits were found in a long bone in the ma- 
jority of instances (59 per cent). 

Many of the lesions were found at sites 
of nutrient vmssels (Fig. 7, Path No. 


no intervening structures were found to be 
involved at autopsy. There was very little 
tendency on the part of the bone to react to 
the tumor by fibro-ostosis. The gross and 
microscopic pictures w'^ere of primary medul- 
lary involvement by the invading tumor, 
with osseous destruction and practically no 
healing reaction (Fig. 8, Path. No. 42,906). 

In two of the cases with complete records. 
X-ray therapy was used in one instance, and 
in the other roentgen therapy with Coley’s 
serum and amputation. Though pain was 
relieved, the disease prov'^ed fatal in both 

cases within two years. 

Metastases of bone as seen in the various 
forms of prirhary malignancy in the male 
and female genital tract were studied in 
groups according to the primary organ in- 
volved. 

Pfostatc . — In carcinoma of the prostate, 
134 instances of metastases to bone were 
found among 1,040 cases affected by cancer. 
It must be pointed out, however, that only 
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Fig. 5. iliposcopk picture of the tumor in the 
upper end of the femur shoun m Figure —A. 
Note tlie destruction of the bone by direct con- 
tact ot the_ tumor cells, the tumor being composed 
Ox epithelial cells arranged m nestsT in places 
surrounded b\ fibrous tissue. Path. Xo -^0,002. 


Fig. 6 A photomicrograph illustrating the nat- 
ural tendency on the part of bone to react by 
direct transition of fibroblasts to osteoblasts to 
osteoid _ tissue, in order to protect itself from 
tumor invasion and to rebuild that part already 
destroyed. _Xote the sclerosis and bone forma- 
tion crowding the tumor cells into strands and 
islands. Path. Xo. 12,761. 


about 50 per cent ot tlie total number of 
cases had been e.xamined by the X-rav and 
in onK per cent of this number were 
metastri'C' lound. 

Thv . : C' most irequently involved were 
tne pG' s- r.nd tertebne. more rarelv tlie 
femur-, and m two instances tlie lower end 
of the tibia and the skull were invaded. The 
patients clinical!) suffered vart-ing degrees 
of pam m the region of tlie pelvis — stiffness 
Oi tlie hip joints and sciatic discomfort 
Many cpes showed S)miptoms of urinan,* 
ob.'triiction. with a subsequent progressive 
emaciation and secondar)- anemia. The age 
incidence was that of middle and late life 
(46 to 75 years). 

As depicted in tlie X-rav film, all tlie 
metastatic lesions in the bones were pre- 
dominantly of an osteoplastic nature (Fio-. 
9. Patli. Xo. 42.182). a characteristic of 
prostatic carcinoma, in which tliere is 
marked Ixme formation with some destruc- 
tion. Bimipus { 1 2) . in a study of 362 cases 
at the ^la )0 Clinic, found osteoclastic 


changes predominating in a few instances, 
but die niajorit}' of tlie bone lesions showed 
an osteoplastic reaction. 

Upon gross examination of the material 
at hand, the metastatic nodules appeared as 
white or grayish nodules, surrounded and 
often permeated by a healing bone reaction. 
This response to tumor invasion was found 
to be quite the reverse of tliat usually seen 
in other metastatic lesions, except where 
osteoclastic lesions had been treated by 
X-ray therapy. This bone reaction to 
prostatic carcinoma suggested stronglv tlie 
IiA’pothesis that the invasive powers of the 
secondar)- tumor deposits were of such mod- 
erate character that bone proliferation kept 
pace witli the tumor invasion. Roentgen 
therapy offered relief from pain but was not 
effective in eradicating the lesion or in 
greatly prolonging life. Amputation of a 
leg was done in two instances for relief of 
pain. 

Testicle. — I^Ialignancy of the testicle, with 
metastases to bone, was of rare occurrence — 
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I'ig. 7. K(K’ntgciK»grnin of tlic ^llaft of the 
humenic, the feat of tnelaftatic hypcrnciihroma. 
The destroyed hone if to he feen at tite «itc of 
the mitncnt vcffcls and at tlie attaclimcnt of the 
deltoid muficle. Path. Xo 29,461. 

only hvo patients in tliis group. One was 
a case with carcinoma of tlie testicle; the 
other, a sarcoma of the testicle. A review 
of the clinical course revealed progressive 
emaciation, with various neurological phe- 
nomena. In one case a lump appeared in 
the abdomen, attached to the retroperitoneal 
region, following removal of the testis. The 
ages of the men were, respectively, 40 and 
56 years. 

The X-ray film showed a clestructiA^e type 
of lesion, with no osteoplastic reaction. 
Roentgen therapy proved beneficial in the 
carcinomatous bone metastases by relieving 
pain, but little good was derived from irradi- 
ating the testicular sarcoma. 

Bladder . — One example of carcinoma of 
the bladder, with metastases to bone, Avas 




Fig. Photomicrograph of tiffue rc- 
mo\ed from a hone, the scat of meta- 
vtatic hviicnuidiroma. Note the clear 
foam-like cytoplasm in many of the 
cells. Path. No. 42,906. 


recorded, Avith secondary deposits in the 
bones of the foot. Subsequently the lesion 
in the bladder (14) was found, folloAving a 
severe attack of hematuria. No ultimate 
result could be arrived at in this case. 


r 



Fig. 9. Roentgenogram depicting multiple 
involvement of the pelvis and femora by 
metastatic carcinoma arising in the prostate. 
Such metastases are predominantly osteoplas- 
tic in nature. Path. No. 42,182. 
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Fig 10 \ roentgenogram of the upper end 

of the humerus showing involvement of the 
upper end of the shaft near the epiphysis, ap- 
parentU liecmmng as a central lesion, expand- 
ing; ;nd destroNing the cortex. Path. No. 
26 S23 



Fig. 11. Roentgenogram showing diffuse 
cjstic destruction in the lower shaft of a femur 
from carcinoma of the stomach, metastasizing 
to the bone. Path No. 39,012. 


U toils — Carcinoma of the uterus me- 
tastasized to bone in five instances. Two of 
the primary tumors were in the cervix, while 
tliree avere found in the body of the uterus. 
The age incidence in this group extended 
from 35 to 60 years. 

Clinically, varying degrees of pain, with 
disturbance of function in the affected ex- 
tremities, were common symptoms. The 
course of the advancing disease was dom- 
inated by secondary invasion of the primarv 
tumor to surrounding organs. Apparentlv 
due to the fact that uterine carcinoma as a 
whole invades Lanph nodes relatively late, 
there is a striking tendency on the part of 
the neoplasm to remain localized to the 


uterus or to its immediate vicinity until late 
in the disease, in contradistinction to cervical 
carcinoma, which invades the parametrium 
early. The roentgenogram of the osseous 
metastases revealed areas of bone destruc- 
tion, four times in the pelvis, twice in the 
femur, once each in the humerus, skull, and 
metacarpal bones. There was no evidence 
of new bone formation and no periosteal re- 
action. The roentgen ray and radium proved 
particularly unsatisfactorj'^ in this group of 
cases. 

Ovary . — Two instances of ovarian malig- 
nancy, with metastases to bone, were found 
among 69 such cases in this laborator}^ In 
one instance the patient (age 47) was found 
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ti»lKivc oaicinoiiia. and in the oiluT, '-atconia 
of the ovary (a.ui“ M). 'I'lu’ boiK-v arrecicd 
in the first ca'-c were the third metatarsal, 
and in the ‘•ecnnd the slmll, femnr. aiul 
pelvis. 

Clinically, pain in the affected hnne wn< 


ahdonien. tumor, and ascites, were the first 
symptoms in the second case. X-ray ther- 
apy j,'ave some relief from pain, hut death 
intervened twenty months after the onset of 
\vmptonw. 

Thyroui . — In reports which deal with a 


Fig \2-A Roentgenogram of the skull showing diffuse mottling in 
the frontal area, representing bone destruction by metastatic carcinoma 
arising in the lung. Path. No. 14,500. 

the first symptom of the disease in one case, large series of cases of thyroid malignancy, 
while manifestations in the region of the metastasis to bone is of relatively frequent 
primar^r tumor, namely, pain over the lower occurrence, and Ewing (13'l ‘ f d 
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Fig. 12-5. Photomicrograph of tissue repre- 
sented in 12-^4, showing bone destruction by 
direct contact of tumor cells. Path. No. 14,500. 

ion that the bones in thyroid malignancy are 
involved only less frequently than with 
mammary and prostatic cancer. 

In our series of metastatic lesions only 
six cases of thyroid malignancy were found 
with metastasis to bone, with the peak of 
age incidence well above forty j^ears. 
There were too few cases to allow one to 
draw any conclusions upon the incidence of 
bone involvement, but Ewing (13) gives the 
following order of .frequency in the bones 
affected: skull, sternum, spine, ribs, hu- 
merus, femur, and pelvis. The metastases 
appeared near the epiphyses, either as cen- 
tral or subperiosteal lesions (Fig. 10, Path. 
No. 26.823). The clinical course was 
usually one of progressive emaciation, with 
symptoms referable to those bones which 
were the seat of metastases. Pressure symp- 
toms in the neck region caused pulmonary 
embarrassment. In spite of X-ray therapy 
in one instance and Coley’s serum, radium 
therapy, subsequent amputation, and X-ray 
therapy in another case, a fatal termination 
supervened, with only relief from pain in 
every case. 

Gastro-intcstinal tract . — Among lesions 


of the gastro-intestinal tract the stomach 
was found to be the most frequent site of 
a primary tumor which subsequently me- 
tastasized to bone. From a series of 537 
patients who were found to have carcinoma 
of the stomach, only seven revealed bone 
metastases. The age of the patients affected 
ranged between 39 and 71 years. The bones 
involved were, in the order of their frequen- 
cy: ribs (4 cases) ; pelvis and femur (3 
cases) ; vertebra; (2 cases) ; sternum, skull, 
and scapula (one each). Most of the cases 
were examined only at autopsy, but in two 
cases in which X-ray examinations were 
made, either diffuse mottling and no dis- 
tortion of the bone shell was present, or an 
expansion accompanied the central cystic 
lesion (Fig. 11, Path. No. 39,012). 

The clinical course was usually one of 
emaciation, pain in the affected parts, 
and often neurological manifestations. An 
interesting feature of the blood was noted 
in one case, with enlargement of the lymph 
nodes. The white blood cell count was 
10,600, with polymorphonuclear cells 30 per 
cent, eosinophiles 6 per cent, basophiles 2 
per cent, myelocytes 26 per cent, myeloblasts 
1 per cent, large lymphocytes 16 per cent, 
and small lymphocytes 11 per cent. The 
patient also showed tertian malarial para- 
sites at examination. 

Piney (3) and others have reported a 
pseudo-pernicious type of anemia in cases 
of carcinoma of the stomach, and, as was 
pointed out previously in this paper, breast 
carcinoma may show a similar blood picture. 

Single examples of bone invasion from 
malignancies of the esophagus, cecum, sig- 
moid, rectum, ileum, and liver are recorded, 
with many of the features exemplified by 
metastatic lesions from stomach carcinoma. 
Only one patient in the series was treated by 
X-ray therapy, with some relief from pain 
but apparently without prolonging his life. 

Lung . — Bone involvement was found to 
be present in four cases of carcinoma of the 
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lnn.!i. A wiile viiiicty of honc^- wcic in- 
vnlvcd, inolutlinj: ihc lumliar .spiiu*. iH'lvi>. 
rib?. :intl .‘•kull. The cliiiienl course of the 
disease revealed nolliin.u unustta! save that 
reported in other inctastalie lesions. 'I'lie 
X-ray film showed hone tlestiuctimi with 
slight new hone hnination. often within the 
area of destruction ( I'i^s. 12-./ and 12-/f. 
Path. No. 14..s(Kl). llir'-eh and Kyer-on 
(14) report four cases in which the early 
diagnosis .sininlattHl ‘’endothelioma of hone.” 
and urge conijdete antojisies to rule «tnl 
meta.stase.s from prim.'iry Inn.g tunior.s. 

Mclaiioiuii .- — Melanocarcinonia is not of 
rare occurrence hut few cNample.s are cited 
a.s nieta.stasizing to hone, only throe such 
instance.^ heing recorded in this laboratory. 
The location in the hmg hone.s ajipeared 
almut the .site of nutrient vessels fFig. ].'. 
Path. Xo, 10.764). The clinical featnre.s 
of this type of l)f)ne metastasis were pain 
ex'tcnding over a period of a year <u‘ more, 
occasionally pathologic fracture, and nlti- 
matcly the .symptoms of generalized di.s- 
-semination of cancer. However, in this 
group of cases there is a patient who has 
been living for seven years and si.\ months, 
following amputation of the left arm. 

Interesting isolated e,\amj)les of .soft-part 
sarcoma (two cases) ; epithelioma (two 
cases) , and adenoid cystic hasal-cell car- 
cinoma of the nasopharynx (one case) are 
recorded. 1 licy have followed the usual 
clinical course and termination of metastasis 
in general. 

In many instances the clinician is unable 
to definitely diagnose the bone lesion after a 
thorough examination has been made, in- 
cluding X-ray plates, and when a biopsy is 
done little more can he said definitely con- 
cerning the etiology^ of the tumor. 

There were 31 such cases under analysis 
'n this laboratory and in none of them 
Were we able to establish the location of the 
primary tumor. It is to be pointed out that 
the lesions were located in various parts of 



Fig. 13. Ivocntgcnogram showing melanocar- 
ciiioma inetastasi/ing to the upper third of the 
tibia. Note the c.xpansion and C 3 'stic destruction 
of the shaft. Path. No. 10,764. 

the skeleton and many of them were multi- 
ple. Not a few of the patients were re- 
lieved from pain for long periods of time 
by the administration of X-ray therapy, and 
in a few instances they lived from three to 
' eight and one-half years following X-ray 
therapy or amputation of the affected part. 

The cjuestion as to the mode of metastases 
immediately suggests itself when one re- 
views such a wide variety of lesions, and 
when the circumstances surrouirding the 
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primary lesion and secondary metastases are 
analyzed, one cannot but be conA-inced of the 
dual method of dissemination — that is, by 
lymphatic permeation and embolism via the 
blood stream. This Avill be taken up in de- 
tail in a subsequent number of the Archives 
of Surgery. 
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AX X-KAV AXl) CLIXK'AL STl^DV ()!' TIIK I^ONl-lS OF 
TUF. iiAXDs Axn 

!>y Max KVHX, M.l).. l?,\i.TiMoi/i , MA(!Sl.^^•Il 

I'roii) ilic y of tin* Jolms Ild-.piial and University 


0 X1'. mil of rvi-ry ion iK'nplasins oc- 
curring primarily in Itmic involves 
tile small Ixnu's nf either the hands 
or feet, 'rumors thus located arc met with 
.siiflicieiitly often to make it important for 
the rocntpeiioloj^isi or practitioner dealintt 
with le.sions of lione to familiari/e himself 
with the peculiarities of this itroup of new- 
Ijrowths. In an attempt, therefore, to study 
tiiniors involviiij' the small Ivuies of the 
hands and feel it is necessary not only to 
study the X-ray characteristics. Inii also the 
clinical history and micniscopic findintts. 

1 his study is based on 1-l.s lesions f)f 
the small hones recnrtled in the .Siirtrical 
Fatholoffical l-al)orat<try of Johns Hojilcins 
Hospital from 1S90 to PoO. A similar 
study was made in 1926 and reported in 
1^\dioi.oc;y in April. 1927 (1). 


KXO.STOSnS 


Of the forty case.s in this j^roiip, the 
largest mimhcr, twentv-twev (or about 50 
per cent), involve the os calcis. On the 
X-ray film they are easily recognized. They 
are nearly always single hut in a few excep- 
tions they may he multiple. Such a lesion 
nianifests itself as a bony spur of variable 
size, attached by a pedicle which may be 
hroad. ]'...\ostoses usually have smooth bor- 
ders which may be pointed, cauliflower-like, 
or rounded in appearance. They are some- 
times cystic or the}^ may be fractured and 
niay be without symptoms. They are be- 
nign and the treatment consists chiefly of 
excision if they cause pain by pressure. If 
they produce no symptoms, they are best 
left alone. When once properly excised 
they seldom recur. The majority of the 
oases in this group occurred in males. The 


youngest patient was seven years of age and 
the ohlesl sixty-five years. The duration of 
the .‘-ymptoms varied from two months to 
about bnirteen years, 'I'he microscopic find- 
ing.s consisted chiefly of cancellous bone, 
with an overlyiiyg area of adult cartilage. 


rnoxi)KOMVXo,M.\ 


The chondromas numbered 45 cases, al- 
nio.-t e<]ually divided as to se.x. 24 occurring 
in females and 21 in males. The youngc'-t 
patient was six years of age atid the oldest 
eighty years: 25 were between the ages 
f)f twenty and fift\' years. In 30 cases 
the phalanges of the hand were involved; in 
7. the metatarsals ; in 6, the phalanges of the 
feet, anrl in 2, the tarsals. There were no 
ca''CS involving either the carpals or the 
metacarpals. This is valuable from a diag- 
no.stic standpoint in differentiating these 
lesions from benign giant-cell tumor and 
bone cyst, which, when occupying a position 




Fig. 1. Small round-cell sarcoma resembling 
Ewing’s tumor, occurring as a subungual lesion. 
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in the hand, usually occur in the carpal or oldest twenty-eight years. The commonest 
metacarpal bones. One of the lesions was symptom in 24 cases was either tumor alone 
multiple, involving the phalanx of the left or tumor associated with trauma. Patho- 
thumb and the phalanx of the left index logic fracture was noted in two cases. The 
finger. The duration of the symptoms of remaining cases gave some history of 
the earliest case was seven days and of the trauma. 



tig. 2. Chondromyxoma in a metacarpal bone showing the central bone- 
destructive character and very fine trabeculation. Bone cysts or giant-cell 
tumors also occur in this region, but are more coarsely and definitely trabecu- 
latcd. (Cf. Fig. 3.) 
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,%■ 3. l5oiic cy-t occiirriiif: in tlu' jirovinwl 
p'lalanx of a fag loe. 



Kig. 4. Giant-ccll tumor of a distal phalanx 
silent mg adt'anced Iioiic destruction- 


"llic X-ray fincling’.s arc usually those of 
a -single, central, expanded rarefied or trans- 
lucent area, but occasionally there may be 
nniltiple areas. Seldom is there new bone 
formation. The treatment consists eithci 
of curettement, amputation, or excision. 
Two cases of our grotip were irradiated. 
The majority of patients upon whom Opcia- 
tion Was done were discharged well. Of 
two cases irradiated, some improvement was 
noted in one, while the other was unim- 
proved. The microscopic findings con- 
sisted chiefly of fetal cartilage and myxoma, 
fn some, there was adult nnd calcifying 
cartilage. It was thought adi'isable to 
classify these tumors as chondiomjxounw. 
since they freciucntly contain hotli tail' ngj 
and myxomatous ti.s.suc, in au eailin .stt 


wc scjiaratecl these tumors and divided them 
into chondromas and myxomas. 

GIANT-CELL TUMORS 

There were twelve cases of giant-cell 
tumor, the youngest patient being ten years 
of age and the oldest sixty years. Pain, 
trauma, and tumor were the commonest 
svmptoms and varied in duration from six 
months to thirteen ycar.s. The X-ray find- 
ings revealed a hone shell, with expansion, 
usually witliout trahcculatiou. In these 
tnmor.s the hone shell may lie either intact 
or perforated. 'I'he treatment consisted of 
irradiation in one e.ase; in the others, re.sort 
was had to either excision, curettement, 
seotiun. or ;uU|>ntation, The mi' 
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findings consisted of a spindle-cell stroma 
containing many large multinucleated giant 
cells. Practically all patients were well five 
to ten years later. 

CYSTS 

There were nine cases of osteitis fibrosa, 
the youngest patient being four years of 
age and the oldest fift3^-one. The chief 
symptoms were trauma and tumor, and the 
duration was from four months to five 
years. The X-ray revealed a small cyst, 
with some bone expansion and trabecula- 
tion. The differential diagnosis between 
giant-cell tumor and osteitis fibrosa is rather 
difficult, but usually the bone expansion is 
not quite so marked and the trabecidation is 
more evident in a cyst. The treatment con- 
sisted either of curettement, excision, resec- 
tion, or amputation. Practically all pa- 
tients were well from one to eight years. 

XANTHOMA 

There were twenty cases of xanthoma in- 
volving the tendons and joints of the small 
honcb of the hands and feet. There is no 
characteristic X-ray picture of this condi- 
tion. The microscopic findings are usually 
those of typical giant-cell areas in the ten- 
dons connected with the joints. Geschickter 
and Copeland have described this condition 
in detail (2). 

SARCOMA 

There were three cases of sarcoma, two 
of the feet and one of the hand. One case 
under observation by Dr. George H. Hess 
is of especial interest, and a brief abstract 
of the history of this case follows. The 
patient was a boy, fifteen years of age, who 
had injured his foot two months before the 
first examination (on September 8, 1927), 
while jumping. At the time of this ex- 
amination there was a hard, non-painful. 


non-inflamniatory tumor mass about the size 
of a walnut in the region of the base of the 
second metatarsal bone. This was removed 
and films and slides sent to Dr. Bloodgood, 
who reported sarcoma. The local patholo- 
gist diagnosed it as a small round-cell sar- 
coma. The patient had no recurrence at the 
site of operation at the time of admission 
into the hospital in July, 1928. His chief 
complaint at this time was weakness, short- 
ness of breath, and a cough which had be- 
gun about five weeks previously. At this 
time the entire right chest was flat, with the 
heart sound displaced to the left. Aspira- 
tion of the chest showed a large quantity of 
sterile bloody fluid. The urine and blood 
counts were normal. The temperature 
ranged between 100° and 103°; pulse 120; 
respirations 36. X-ray films of the lungs 
made at this time showed metastatic sar- 
coma, there being circumscribed areas of 
density scattered throughout. The patient 
died about September 1, 1928. 

C.-VRCINOMA 

There were six cases of carcinomatous 
metastases to the skeleton involving also 
bones of the hands or feet. , The diagnosis 
in these cases was always easily made on 
the basis of the other lesions present’ in the 
bones of the trunk or of the extremities, for 
in no case was metastatic involvement of 
the small bones observed, unless a general- 
ized skeletal metastasis was present. 

CONCLUSION 

This study emphasizes the rarity of ma- 
lignant lesions in the small bones of the 
hands and feet. If the lesion is single in 
character and central and osteolytic in type, 
malignancy can practicall}'^ be ruled out on 
the basis of the X-ray examination. Peri- 
osteal, osteogenic sarcoma occurring as a 
single lesion in the small bones of the ex- 
tremities is rare. It is found in about 2 per 
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cent of (Ilf .uid I'- diriiriili Jo «li(iVr<‘n- 
tinte ill tiif r*H’nt.i:cii<>};ratii ironi tlif iiuMf 
frc<iUfiU of n^^ilyini; 'fliv 

tirnior fiu'uuiiU’rcd in tlif Ixnu-^ of 
the Iinnd'- or feel contain*- carlilap' and i;- 
cithcr an exo'-n^vi-. <ir a fU<>ndv<nny,\onia. 
liolh of which can he '-afcly ticatcd a*- Itc- 
iiign. Mo'-t of the rfinainin;: inmor*- art- 
of the ,i;iaiu-Cfll ijronp. »>r the jiatho!o<rically 
clo'-cly related loiotis oi <i‘.tfiti‘- liliro'-a or 
xanthoma, which aKo arc topically lH-ni.t,ni. 
When mcia'-talic nodidf- occur in the ‘-man 


ItoiK-e, (heir nature may he readily cli.srcmed 
by the prchcnce of diffu'-e iinailvement of the 
remainder of the .‘•kelcton, which is always 
a'-*-ocialed with their prc'cnce in the small 
bmes, 

Ut'l<KRKXCI-.S 

il) Rmi*.-. Max, .tikI Coiix. L. Ci.aiumi • iJiag- 
tiii'-i'- and ‘I’rcalintnt nf J’diK- Lesions of 
llif Hand and willi .S|iecia! Reference 

K. Rone 'I'ninor--. Kaihoio'.a, Aiinl. 1927, 
VIII,2.'-9. 

(.ti Hi -- f incKii.i’, ('iiMii.is I’, Coi'i I wn, Mohhav 
M. and Hi wiKaxin, Jo*-! rn C: f)steitis 
and Hiant-rell Tumor. -Nrcli Surg , 
Aneiio. I02n XIX. Ii)9 



CENTRAL TU^IORS OF THE LOWER JAW 

Bj- RICHARD F C KEGEL, B\ltimore, 

From the Surgical Pathological Laboratorj oi the Johns Hopkins Hospital and Unnersitv 


I N the X-ray diagnosis of bone tumors it 
is as important to realize the limitations 
of the X-ray as it is to recognize those 
diagnostic characteristics which the film re- 
veals. With the aid of the X-ray the central 
bone-expansive tumors of the lower jaw can 
be differentiated from periosteal lesions and 
osteomyelitis. But central bone-destructi\ e 
tumors of tbe jaw include (1) the root or 



1 g 1 Roentgenogram showing an area of bone 
(I '■1 rj tion aliout a carious molar -Vn aheolar ab- 
(Dr Kahn’s case ) 


aheo'ar absce-".. (2) its deritatites — the 
granuloma and root cast. (3) the dentiger- 
ous c\ st. ( 4 I the adamantine epithelioma, 
(5 I the giant-cell tumor, (6) the fibroma 
and hbrosarcoma, and (7) rarer lesions such 
as carcinoma arising from the gums, and 
myxoma \fter recognizing a lesion as 
central, further identification is sometimes 
difficult This problem of differential diag- 
nosis is the topic of the following pages, 
based on a stud\ of the jaw tumors in the 
Surgical Pathological Laborator}- of the 
Johns Hopkins Hospital 

The root ah\ics'C — The most frequent 


finding in a routine X-ray examination of 
the teeth is the presence of periapical areas 
of bone absorption about non-vital teeth 
whose apices may be more or less eroded 
(Figs 1 and 2). This characteristic picture 
of a locally sjmptomless lesion is usually 
called a root or alveolar abscess. If, how- 
ever, the tooth be extracted, no pus, but, 
rather, a granuloma or sometimes a root 

. 

W f. 

%■ 

t 



Fig 2 Roentgenogram showing an area of bone 
absorption w'lth a sclerosed wall about the first up- 
per molar This is a chronic abscess or granuloma 
(Dr Kahn's case ) 

c}st will be found. The granuloma is the 
sequel of an acute apical peridontitis in 
which the intense inflammation has subsided, 
with the formation of a nodule of chronic 
granulation tissue. Strands of squamous 
epithelium, arising from the irritated epi- 
thelial rests remaining alxjut the tooth root, 
are a frequent finding in microscopic sec- 
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111,' I'lt'iii.i.iifrK.'r.tj )i <.f .) <ii tu.il !• •! <■"! 
'howiii;; till I !i:il lijitjif: T'l ■ iu ‘i-'t lit >• the 

cnrcijiic t'rninil.ijidii w I'n ! m j't.»iinl‘ in i--. 

l atli N'n 

tion^ of Mich n finmulnnia. When o\>uc tk- 
geiieration occurs in tlic'-c epithelial sprout^ 
dental cyst lined hy vt ratified ^r|nanion> 
epitlicliuin is the rcstdt (I'itr. o t. ’I'he ttian- 
tilonia is of small size, while the root cyst 
may yrow by continuous desijuaination of 
epithelial celK and exjiand the jaw Ixme to 
Mich an extent that parchment crepitation 
be elicited on pressure. 'I'he recot;ni- 
f'on of the so-called root ah.scess is most im- 
portant, not only because root ab'ce.-ses may 
P'e to o.steomyelitis or act as foci of 
jnfection in various cbronic conditions but 
because early malifpi.'incy must be exclud- 
■ Ihe roentjrenogram of a root ab- 
®cess is cpiite characteristic, ^^'’hen, how- 
the film shows an atypical area 
•^ore films should be taken for further 
^J^^'dy, and, upon extraction of the tooth, scc- 
I'ons should be made from tissue adherent 
° the tooth or from the root socket. It 
® oukl be unnecessary to note that teeth 
^lould not be extracted wdthout first taking 
films. This laboratory contains many 



l-ie •) Kinniei’nDrr.im o) a cintral lesion one 
M.tr aflcr llic Iuciisi'kK and molar had liccn e\-- 
iiacitd iHcniiM- lh(\ vtie loosr.^ .'Sections showed 
'.<inann>n'i-ct‘ll carcinoma. I’alli. No. 29 , 600 . 

cases of tooth extraction in early malig- 
nancy performed with the hope of relieving 
local .symptoms in which either no X-ray 
has been made or else it has been incorrectly 
diagnosed as a root abscess. In these early 
ca^'CS the X-ray, supplemented b}'^ the micro- 
scope. performs an invaluable service. 

A case history (Path. No. 29,600) may 
illustrate the above point. The patient, a 
white male aged 50, was a heavy smoker and 
c.arried a few patches of leukoplakia in his 
mouth. Pie complained of looseness of a 
molar and two bicuspids, which were exam- 
ined by the X-ray. The film was interpreted 
as an abscess, the teeth extracted, and no 
tissue was saved. A year later the patient 
sought relief for pain and swelling of the 
jaw. The X-ray film (Fig. 4) taken at this 
time was thought to be that of a root cyst. 
At operation, no cyst was found and tissue 
from the ca^dty, sent to this laboratory, was 
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cNjcmd ali'nt: the jaw aivl nraumv cavity 
ami fhwily iHaa5)>\ the i;ro;Uvr jviit <>i' the 
iw. A tiratnilnina U-U iK'hijt'l in the jaw 
nUcr a iriith vn tract a in stfuivtinu’'- tlvveliip'- 
into a roni nficiiit.i: thcri-hv a IcNiitn 

(lilliailt In (liaipjitM'. W'lnii a. fy*>i h-umi 
at ojH'r.'ition' the -itlid n ntrai tnnaii'- are ex- 
cluded. Inn the k'-ion i.‘iM hi idi-ntihcd with 
certainty nniy hy the inieji.voj.f, whieli 
>Iio\v'. n fy>{ liuini' of '•ttatituai '•ijiiatnon- 
ciiithelhtm Tliiv hniiti; '■h<»i!hi he ■'tripjieii 
Ironi the rv<-t wal!. Xo tttjtlu r tteattnenl i- 
^ece^.••:^ry. 

— ‘rite twxt nio-t 
freijiseiit icM'nn of our '•erie^ i^ the atlnniati- 
fine epitheiinnja ( 38 ea^e- i. 1 hi- tumor t-' a 
true Jieo{)Ia*.ni ririsini^ from the ennniel or- 
trcin. it>; tavorite .'•ilt* heiiit^ hi the iieii;hl>or- 
iiond (if (he iiudar.'-, an area which i'- al'i> a 
{•ite of pretlilection for (ieniii^eroii'- ev'-ts 
and pant-cell ti!tiior>. 'I'he ajtc :it which 
adanianlinoina arisen ronylily corrc-pomls 
lo the time oi .■'ecotul flentition, i.c., helween 
hftceii ami twenty-five ycai>. I’ccanM* of 
ita .«iow, painle^.i. p-owth the paticiu may 
not notice any .'iwellintc for a lontt; time. In 
our .eerie;- there are seven case.- in which 
filteen or more year.*^ had elapsed helween 
the fini^t recopiition of the tumor and the 
patient s appeal for medical aid. Sometimes 
'dter a lon}:( slow jtrowili a svtdden increase 
ni size of the Uimor brin.t;s the jiatient to 
tile physician. 

Microscopically a ch:ir:icteri.stic picture is 
ouml; lyiiiji^ in a fibrous stromti are epi- 
thelial .strands, morphologically .similar to 
he early enamel organ, .showing ;i iicripher- 
1* ^aycr of tall columnar cells with nuclei 
hasally situated and an adjoining layer of 
transitional cells enclosing a stellate reticu- 
nm in wdiich cystic degeneration is fre- 
quently found (Fig. 6). In the gross the 
tumor is solid, w'ith small cystic areas, or 
^ se mono- or polycystic (Fig. 7). On sec- 
’Oo, the .solid tumor presents white friable 
areas traversed by fibrous sephe enclosing 
‘^ysts of varying size. 



{•'ir. 7. A •'picinun fr'im a |«.lu-> -fic .ul.t- 

tmiiitili'ilii.i ’‘■liiAi ii'C n\it large caiitH .itiil nmr, >- 
(.lu <in:iilir rj-.!--. I’aili Xo. .U.4(sl. 

‘rile X-ray film allows a central expansile 
lesion of clearly (ieinarcated outlines (Fig. 
8 j. All polycystic lesions are not, as is gen- 
erallv sujiposecl. adamantine epitheliomas 
(Fig. 9): tile trabeculation found in the 
giant-cell tumor and large root cyst may 
simulate this jiolycy.stic appearance. The 
solid or moiiocystic adaniantinoma can not 
he differentiated from other central tumors 
hy the X-ray. 

'flic adaiiiaiitiiic epitheliomas are charac- 
terized by their tendency to recur wdien in- 
com])!etcly removed — 18 of our 38 cases are 
recurrent. Four patients have died of the 
tumor. When left alone, the tumors never 
metastasize but ultimately cause great de- 
struction of the jaw by distention. The 
Uir^c number of recurrences in our senes is 
evidence that simple curettage frequently 
fails to remove all of the tumor. Moreover, 
the inadequacy of even a complete resection 
of the jaw in several cases of repeated re- 
currences stresses the necessity of effective 
primary treatment. Bloodgood (1) repoits 
the case of an adamantinoma at the angle 
of the lower jaw (Fig. 10) in which clini- 
cal cautery was used with success. The 



220 


RADIOLOGY 



Fig. 8. Roentgenogram of an adamantinoma aris- 
ing in the anterior third of the jaw. The teeth had 
been pulled three years previously without any de- 
crease in the swelling. Path. No. 36,356. 

continuity of the jaw was preserued and the 
facial deformity is scarcely noticeable. The 
patient has now been well for nine years. 
The lesion was a single cyst. This same pro- 
cedure was successful in two other cases of 
monocystic adamantinoma. In polycystic 
tumors it is impossible to reach with cau- 
bjy all the recesses in which invasion may 
pabc occurred, and resection is indicated. 
Yk’hen the polycystic lesion has expanded the 
jaw bone to a thin shell, the preservation of 
continuity by lea^’ing a bridge of bone ought 
not to be attempted. As Lewis (2) has 
pointed out, recurrence almost invariably 
takes place in that bridge of bone. 

There is no evidence to show that either 
the X-ray or radium is of benefit in the 
treatment of adamantine epithelioma. 

Dentigerous cyst . — ^The dentigerous cyst, 
a cystic degeneration of the enamel organ, 
occurs much less frequently than the root 
cyst. Partsch (3), in a series of cases col- 
lected during a period of twenty years, 
found 39-1 dental root cysts and 13 dentiger- 
ous cysts, a ratio of 30 to 1. The dentiger- 


ous cyst arises early in the development of 
the tooth germ. That tooth corresponding 
to the abortive enamel organ fails to erupt, 
leaving a vacant space in the alveolus. As 
in the adamantinoma, the site of the molar 
teeth is the one of predilection. The 
growth is the same as that of the root cyst 
and adamantinoma, i.e., slow and painless, 
gradually distending the jaw. The X-ray 
reveals the non-erupted tooth, varying in 
size from a bit of enamel to a fully devel- 
oped crown lying within the cyst cavity 
(Fig. 11). A non-erupted tooth in a large 
cyst does not exclude a giant-cell tumor or 
adamantinoma (see Fig. 9). The patbolog}' 
at operation, and frozen section if necessary, 
Avill establish a diagnosis. The cyst is lined 
with stratified squamous epithelium identi- 
cal with that found in root cysts. The den- 
tigerous cysts need not be cauterized. The 
c)'st should be stripped of its epithelial 
lining. 

Giant-cell tumor . — Next in frequency oc- 
curs the giant-cell tumor. Geschickter and 
Copeland (4) have shown the relation of 
the giant-cell tumor to cartilaginous bone 
and how in the lower jaw giant-cell tumors 
arise from remains of Meckel’s cartilage, 
i.e., at the symphysis and at the angle of the 
jaw. Of the fourteen giant-cell tumors in 
their series, nine were situated at the sym- 
physis, three in the ascending ramus, and 
two were of undetermined origin. This tu- 
mor is of rapid growth — seven months is 
the aA-^erage duration, although one patient 
carried the tumor for three years. The age 
incidence is greatest in the second decade; 
eleA’’en patients were under twenty-three 
years of age, and only three ov^er thirty. 
This is most curious, since giant-cell tumors 
of the long bones are found in patients 
OA'er twenty-five years of age. 

The X-ray film shows a central, clearly 
demarcated, bone-expansive lesion which, 
AA'hen large, reveals trabeculation (Fig. 12). 
Since most patients are young, non-erupted 
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<ii ;i jimj ex’-!. 

,1 :iv5‘cat;.()cc of ilu- ’hi.- 

I'*-’'’’' '-Mrnct.-.l, v.iil) no lAi.-f of 
^unin.miv. .jo.KUi. 

teeth are a irecpioU lindinj,'. 'I'lii- often 
Weis (o an X-ray diainiosis of (lenligcrf>u> 
the X-ray apjiearancc is not 
f istinctive, the rapid growth of llic tumor 
sioiild siij;fjre<;t {{iant-rell tumor, TIic pa- 
tholog)- at 0{)eralKm — a red. friable, hcui- 
orrhagic ti.'^siic — is further evidence of 
giant-cell tumor, Ijut a frozen section siionid 
he made, since occasionally adamantine epi- 
thelium may resemble giant-cell tissue. 

the treatment of giant-cell tumor, 
Bloodgood (l)'ad vises resection when com- 
plete removal of the bone involved docs not 
interfere with function. Otherwise, thor- 
ough curettage followed by chemical cau- 
terj' should be performed. The chemical 
cautery consists of phenol followed by alco- 
hol and then by a 50 per cent solution of 
zinc chloride. Resection of the jaw is un- 
necessary and mutilating.^ 

Central fibromas. — Central fibromas are 
comparatively rare lesions; there are only 
six verified examples in this laboratory. The 
growth is slow and gradual, although sud- 


l-'i):. Pt U<>cnlm:iuier:im of :in adamantinoma 
.at tin- anal'- of tlu; jaw exiiantling- the ascciid- 
iny: ramns to stich tliinncss that the clasjis can- 
not he seen in liic film althongli they could he 
jialpaK d. Xolc the molar tooth which the tumor 
has oNcrriddeii. Path. X’o. 27,596. 


den iitcreasc In size ina}' occur. Usuallj' 
there is no i).ain. The patients are young 
adult.s — twenty-five is the average age, fif- 
teen and tlnrty-eight the extremes. The 
swelling is of a duration varying from one 
to fifteen years. One case showed bilateral 



'WVule x-ray therapy of giant-cell tumors f ^ 

Ws has its definite sphere of usefu ness. x-iav 

mors of the jaw, because of the difficulty in diagnosis, X laj 
therapy has a limited scope. 


Fig. 11. Roentgenogram of a dentigerous cyst 
showing a tooth lying within a central cavity. (Dr. 
Kahn’s case.) 
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Fig. 12. Roentgenogram of a giant-cell tumor at 
the angle of the lower jaw. The patient’s age is 12, 
hence the unerupted teeth. Path. No. 36,750. 


swelling which had persisted for twelve 
years, since the age of three. Palpation re- 
veals nothing of differential value. 

The X-ray film shows a central expansive 
lesion of clear outlines, not characteristic 
(Fig. 13). In one case trabeculation was 
noted. The operator must be prepared to 
make the diagnosis from the gross appear- 
,ance and frozen sections. Microscopically 
the^e central fibrous tumors vary from pure- 
ly fibrous to fibrosarcomatous structures. In 
one central fibroma the recurrence was a 
'-pindle-cell sarcoma, and metastases, witli 
death, followed the original curettage. 
This instance emphasizes the necessity of 
thermal and chemical cauterization of the 
cavity from which these tumors can be 
shelled. 

Rare lesions. — New (5) reports bone 
cysts at the angle of the jaw, filled with a 
“cooked oatmeal-like” material, without an 
epithelial lining and of unknown etiology. 
They are quite benign. We have no exam- 
ples of such cases. In multiple osteitis fibro- 
sa cases of jaw involvement have been re- 
ported. There is one instance in our lab- 
oratory of a central myxoma which grew 



Fig. 13. Roentgenogram of a central fibroma of 
the lower jaw. This diagnosis was made only at 
operation by the aid of frozen sections. Path. No. 
42,680. 

out of a tooth socket following extraction 
for pain. The X-ray films made before the 
extraction were negative. A section of the 
outgrowth showed myxoma. Radium packs 
were applied, followed by a curettage and 
cauter)q with no recurrence to date (18 
months). Multiple myeloma has not been 
observed in the lower jaw. We have one 
case of metastatic carcinoma involving the 
jaw. The rare odontoma, a solid tumor 
composed of var 3 'ing proportions of dentin, 
enamel, and cementum, affecting the molars 
in the region of the -submaxiliar)'^ angle, can 
be recognized in the X-ray film as solid. 
The tumor is quite benign and can be shelled 
out of its capsule. 

Osteomyelitis . — In old root cysts, dentig- 
erous cysts and adamantinomas which have 
expanded the jaw bone to paper-thin size, a 
rupture of the cyst wall, with chronic dis- 
charge into the mouth, is not an infrequent 
occurrence. At times the resulting infection 
of the tumor gives rise to an acute osteomye- 
litis, complicating the original condition. In 
three cases of adamantine epithelioma, os- 
teomyelitis was the clinical and X-ray diag- 
nosis, but the findings at operation, verified 
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niirro^copicallv, a correct diaij- 

iiosis and pr<X'cd»irc. 

SfMM AHV 

Tunlor^ of the hiwcr jaw arc slnovn hy 
the X-ray to he either central or perio'-teal. 
Of the central Imnor;-. the dental root ah- 
?ccss. {iranulonia. and MUnl! root cy-'t—ah 
well as the Mnall dentiucroii'^ cy'-l hecansc of 
its contained tooth — can he identified with 
certainty. Atypical lesion- should he stud- 
ied niicmscojiically to exclude early inaliij- 
nancy. Monocy-tic le-ions larjter than three 
centimeters cannot he diaitnosed <lil‘ferential- 
ly by the X-ray. Only the findin.its at oper- 
ation, verified hy the frozen section, can 
establish the palholoi,w. A polycystic ap- 
pearance is produced hy any of the centra! 
tumors, but most often hy the adamantino- 
ma and giant-cell tumor. 


'I'he dental root cy.st and dentigerous cy.st 
are treated by excision, with stripping of the 
epithelial lining from the cy.st wall. Giant- 
cell tumor and the monocystic adamantino- 
ma are attacked with chemical cautery. 
!’ol_\cystic adamantinomas .should he resect- 
ed. 'I'he hone cavity left hy a central fibro- 
ma must he treated with chemical and ther- 
mal cautery. 
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LESIONS OF THE UPPER HUMERUS 
By ROBERT C. MAJOR, Baltimore, Marvland 

From the Surgical Pathological Laboratoo' of the Johns Hopkins Hospital and University 

V 

T umors of bone occurring in the site for exostoses, bone C3-sts, and, among 
upper end of the humerus offer to the malignancies, chondrosarcoma and met- 
surgeon and patient distinct advantages astatic carcinoma. The tumors arising' from 
-for early 'diagnosis 'and effective treatment, pre-cartilaginous and pre-osseous connective 
These advantages are derived from the tissue or in connection with the growth of 
ready palpability of a tumor in this location, cartilage, both benign and malignant, pre- 
its accessibility to surgery, and the possibil- dominate. 

ity, in malignant disease, of combining radi- Primitive connective tissue, capable of 



F]g. 1. Benign exostosis. An osteochondroma showing a broad base of nor- 
mal bone, with a cartilaginous cap of exceptionally large proportions, the cap 
containing calcareous and bony trabeculte. Path. No. 12,770. 


cal procedure with a fair plastic and func- 
tional result, that is, resection with subse- 
quent bone graft. Resection of the upper 
end of the humerus offers as much in the 
treatment of malignant tumors as does 
amputation. 

The upper humerus is an occasional site 
for all common bone tumors and a favorite 


forming both cartilage and bone, may give 
rise to benign and malignant tumors. More- 
over, the benign tumors of such origin may 
undergo malignant change. Cartilage and 
bone formation characterize these tumors 
and bone destruction is prominent only in 
advanced malignant cases. The benign 
members of the group are exostosis and 
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I'ifj. 2-A. Clioiulrosnrconia (|iriiiiary). Rociit- 
RCiiogrnm hi-foic oiKratioii. Note tlic fu/zy, infil- 
trating outer mat gin and the fine imiltilncular ap- 
jiearancc within the tinnor. The deftniclion of the 
cortex is apparent. Path. No. dO.fiOO. 

chondroma; the mali^ftiant, chondiwarcoma 
and the sclero'^ing type of osteogenic sar- 
coma. In the u])per hnmerus, chondro.car- 
coma is by far the most important of these. 
This tumor, while occurring witli slightly 
greater frequency in the upper tibia, con- 
stitutes 29 per cent of the malignant lesions 
of the upper humerus. 

Exostosis is readily identified in the X-ray 
film by its base, or pedicle, of normal bone 
projecting through a gap in the periosteum 
and surmounted by a cartilaginous cap. 
This condition arises usually between the 
ages of ten and twenty-five and is most 
frequenth' found in the ends of the long 
bones at the site of a tendon attachment. 
It is common in the upper humerus. Occa- 
sionally. multiple exostoses occur as mani- 
festations of an hereditary congenital bone 
disease which also produces bending of the 
bones and other skeletal deformities. These 
multiple congenital tumors should not be 
excised until the growth period is ended. 
Both the single and the multiple type may 
give rise to secondary chondrosarcoma. 

Chondroma, or chondromyxoma, a benign 
tumor usually occurring in the small bones 
of the hands or feet, is rare in the long 
bones. Two cases of benign chondroma in 



I'ig. 2-B Kocnlgcnognim of same case shown in 
Figure 2-A, after operation. The upper third of the 
humerus has been resected A recurrence has taken 
place two years after operation. 

the upper humerus and five cases of second- 
ary chondrosarcoma arising in chondroma 
are recorded in this laboratory. In the 
X-ray film, this tumor is apt to appear as 
a finely mnltilocular, translucent shadow be- 
neath the cortex. The common age inci- 
dence for benign chondroma is between 
twenty and thirty. 

Chondrosarcoma may be a primary malig- 
nant tumor or, as has been stated, a malig- 
nant tumor secondary to a benign exostosis 
or chondroma. Of our cases, 28 per cent 
were primar}'^ and 72 per cent, secondary. 
The primary type most frequently appears 
between the ages of fourteen and twenty- 
one years; the secondary, after tliirty-five. 
The onset of malignancy in secondary chon- 
drosarcoma is marked by rapid increase in 
size and beginning pain. In the X-ray film. 


' II iffifrl'i 
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Fig 3-^4 Chondrosarcoma (secondarj to benign 
chondroma) Roentgenogram sho\',ing meduliarj 
destruction and pathologic fracture, rshich are al- 
most wholh obscured b\ the tremendous sott-part 

doM Path \o -12 888 

me -ee-- a more or lesb translucent, sub- 
ortica! >-hadot\ \\ itli fuzzt , infiltrating outer 
naryin Like the benign chondroma, chon- 
Iro^arcoma mat be finely multilocular. The 
hadow- of '-picules of nett bone mat be 
irc'-ent Later in its course, this tumor 
lestructit elt int oh es the cortex of the bone. 
The clinical course of the primart form end> 
usuallt tt itltin ttt entt months, tt hile that of 
the ‘-econdart fonn extends over a much 
longer period 

The sclerosing, or osteoblastic, ttpe of 
osteogenic sarcoma occurs in the metaphvses 
of the long bones of patients bettteen fifteen 
and ttventt'-fit e years of age. rarelv. hott- 
ever. in the proximal metaphysis of tire 
humerus There are only three such cases 
in this laboratort The X-ray film is char- 
acteristic — dense, radiating, periosteal new 



Fig 3-B Gro’iS specimen of the _ same tumor 
shown m Figure 3-A The ima'^ion of the marrow 
caiitj is apparent, and the multiloculated and cjstic 
character ot the soft-part tumor is clearlj shown 

bone (“sun ray type”) and sclerosis of the 
marrow ca^ity by infiltration from the peri- 
osteal zone Trauma usually precedes and 
pain accompanies these tumors, the duration 
of whose symptoms averages ten montlis. 

Two additional bone-formative processes 
occur in the region of the humerus, but 
rarelv. Thet are ossifying periostitis and 
myositis ossificans; the first being an affec- 
tion of bone, the second, entirely separate 
from bone. 

Ossifying periostitis is due to infection 
which produces thickening and increased 
density of cortical bone, with a consequent 
tendencv toward obliteration of the medul- 
lary canal, and varying amounts of pen- 
osteal roughening and new bone formation 
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This coiulition is usually foiiiul in individ- 
uals under Iwcnty-iive years of af^e, condned 
to a single bone — the tibia. 'J'lie onset is 


of eiglUeen, and the almost total absence of 
.symptoms until pathologic fracture occurs, 
niant-cell tumors are relatively infrequent 



Fig 3-C. Jilultiplc benign chondromas, left thumb and forefinger, present 
in the same patient shown in Figures 3-A and 3-B. 


acute, with subsequent abatement of symp- 
toms. 

Myositis ossificans, which sometimes fol- 
lows hemorrhage into muscle, may be dis- 
tinguished from a true lesion of bone by a 
zone of non-osseous tissue separating tumor 
and bone, visible in the X-ray film. 

Of the tumors which, in the X-ray film, 
present bone destruction as their chief char- 
acteristic, all are central, and, with the ex- 
ception of the chondroblastic sarcoma, all 
exhibit a strong tendency toward pathologic 
fracture. 

Bone cysts, of which the upper humerus 
is the second most frequent site, is to be dis- 
tinguished by the smooth, symmetrical ex- 
pansion and thinning of the cortex (which 
is usually left intact), the metaphyseal loca- 
tion, the occurrence usually before the age 


in the upper humerus. The location in the 
epiphysis, the age of the patient (generally 
over twenty-five), the asymmetrical expan- 
sion oAnth rfrequent perforation of dhe bone 
shell, and the usual sequence of trauma, 
pain, tumor, and patho’ogic fracture, help 
to identify these tumors. 

Chondroblastic sarcoma, a rare tumor in 
any location, has occurred in the upper hu- 
merus in four cases from this laboratory. 
The lesion, in the region of the epiphyseal 
line, produces mottled, central bone destruc- 
tion, with or without cortical expansion, and 
a definite periosteal reaction. The age of 
the patient is most frequently between ten 
and twenty The chondroblastic sarcoma is 
a highly malignant tumor, two of thirty 
cases living five years with surgical and 
X-ray treatment. 
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The osteolytic osteogenic sarcoma is a 
type much more frequently encountered in 
the upper humerus than the sclerosing osteo- 



Fig 4-A Chondrosarcoma (prob- 
ably secondary' to benign chondro- 
ma). Roentgenogram of the upper 
humerus (taken following injury-), 
with clinical diagnosis of a patho- 
logic fracture Note the w-idened 
metaphysis and trabeculated structure 
of a chondroma Path. No. 43,604 

genic sarcoma, as evidenced by the accom- 
pany ing table. It is a tumor primarily of 
young adults and groyvs increasingly rare 
yy ith ady ancing age. In the X-ray film there 
is central bone destruction involving the cor- 
te.x. but yvithout cortical expansion, and a 
definite periosteal reaction, yvhich, hoyvever, 
does not parallel the “sun ray” effect pro- 
duced by the sclerosing ty-pe. 

Multiple myeloma affected the upper end 
of the himierus in 37.5 per cent of the cases 
yvhich involved any of the long bones. Its 
occurrence there is ahvays indicative of a 
general skeletal involvement. It is a multiple 


tumor, exhibiting . central “punched-out” 
areas and frequent pathologic fracture in the 
X-ray film. Of the cases in the files of 



Fig. 4-B. Roentgenogram of the 
same patient shoyyn m Figure 4-A 
thirteen months later shotting exten- 
sit e and progressit e destruction, with 
intohement of the periosteum point- 
ing to a secondary- malignant change 
at the site of the original cartilagi- 
nous lesion 

this laboratory', there yvas pathologic frac- 
ture in 62 per cent. The age and clinical 
features are peculiarly helpful in diagnosis. 
The occurrence of multiple myeloma usually 
in the sixth decade of life and the Bence- 
Jones bodies in the urine, skeletal ' '’trin- 
ities, and neurological manifi 
fairly characteristic. 

iMetastatic tumors, ino 
carcinoma and hypernep’ 
common occurrences in 
especially yvhen there is 
metastatic lesion. H 
stitutes the chief prim 
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I'jg’. 5. Ik-fiijiii lidiic Kocntgoiiojiram ol 

Ifcnijin bone cyst situated in the inelapliysis. with 
smooth svnimetrical c\iiaiisi(iii, tfiiniiiiif; of cortex, 
and (latliologic fracture. 


osteolytic metasta.se.s front brca.st carcinoma 
are more frequent in the sitine and pelvis 
but are not rare in the upper humerus and 
region of the shoulder girdle, particularly in 
cases in which surgical treatment has been 
delayed. The diffuse osteoplastic inetastases 
of carcinoma of the prostate rarely include 
the upper humerus in their distribution. The 
age of the patient, usually late adult life, and 
the demonstration of a primary malignant 
tumor in another location, are all important 
diagnostic points. 

The bone destruction seen in cases o 
Ewing’s tumor and periosteal fibrosarcoma 
is a secondary process. These tumors are 
rarely seen in the location being discitsse 
Ewing’s tumor is characterized by its 
cortical (wigin, with parallel endosteal and 
subperiosteal layers of new bone formatioii 
(“onion -peel appearance”), and occasmna 
right-angled periosteal bone formation. 



Fig. O-^J. Benign giant-cell tumor. Roentgeno- 
gram shows the central location in the epiphysis and 
the asymmetrical expansion typical of these lesions. 
Path. 'No. 28,036. 



Fig. 6-B. Gross specimen of the tumor shown in 
Figure 6-A, demonstrating the perforation of the 
bone shell. 
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Fig. 7. Chondroblastic sarcoma In the roent- 
genogram the location near an epiphyseal line, the 
mottled central bone destruction, and the periosteal 
involvement are typical Path No. 35,088 



Fig. 8. Metastatic hj pernephroma Roentgeno- 
gram shows a single destructive lesion, with absence 
of bone formation The shell of the bone has been 
perforated and the tumor has extended into the soft 
parts: it has also reached the epiphysis. Path No 
42,906. 



Fig. 9. Metastatic carcinoma of the prostate. 
Roentgenogram shows the diffuse osteosclerosis 
caused by metastatic carcinoma from the prostate 
imading the epiphysis and metaphysis of the upper 
humerus. Path. No. 42,182. 


osteal fibrosarcoma, in the X-ray film, 
presents a soft-part shadow, secondarily 
eroding the bone beneath, and sometimes 
slight reactive new bone formation. Two- 
thirds of all the cases in this laboratory are 
found in patients thirty years of age or 
older. 

These brief outlines of X-ray findings and 
clinical features in the lesions of the upper 
humerus bring out, it is hoped, certain rather 
definite points of differentiation. 

As regards treatment of these lesions of 
the upper humerus, the following are im- 
portant points: 

1. The two most frequent osteolytic le- 
sions do not require surgical inten^entic" 
They are the benign bone C 3 "St 
nant metastatic tumor, who: 
where than in defect r ' 
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c\>t Ik‘^ 1 K’lt or. if pa»lio|oj;ir jiar- 

tuic ha's occnrt I'd. iiiwn X-tay tSiri;q»\, 
Till' incta--tutic Uuiior is Ui-si in Uii" 

late >tryi,^' by heavy do>.cs of deep X-iay. 

2. In all oduT ia>-es in \shieh the natine 
nf the tumor i"- <hnihtfnl. the wi'-e pi<>eeduie 
secnis to Ih; to put the aim at rc'-t. achninis- 
ter X- ray theiapy, and ohtain e<>nijietent 
coiMillaiinu on the X-rav film-, v.nher than 
iiriniediate exploration for ini(Tose"jtie eX” 
aniination. 

3, Reflection in all inaliiinanl le-ion- of 


(hr upper hnnietns olfei-'- as imich for cure 
as lines ain|)nlation and more for the pa- 
tient, if fined 

'Tahle I smiiinai i/.fs data obtained from 
,’malvsis of the ease- of ujijier humeral le- 
f.i'>ns fiom the Suritical i’atholof,dcal Lab- 
oralorv of the Johns Hopkins Hospital. 
Sflerosint; os(fo,i;enif sarcoma and chondro- 
sarcoma have been .uo'ouped toi^ether as peri- 
osteal sarcoma; osteolytic osteogenic and 
chondrohlastic sarcoma, as central osteolytic 
sarcoma. 


T.MU.i: 1 


Tumor 

X*’, casi V ,tr* 

curfiug in np- 
per liuments 

Most frc<iucut 
-ite ill long bones 

''I'olal 11 ( 1 . cases 
occurring in 
long lumcs 

t 

Percentage of 
total no. cases 
in long lioncs 
occurring in 
uiilier Immcrus 

Kvonoiis 

22 

M.ower femur 

ISl 

12.2 

Oiondrotna 

2 

i I'ppcr luimcni.s 1 
Lower femur ! 


28.5 

Hone cy.st 

h 

Upper femur 

135 

23.7 

('■i.mt-ccll tumor 

0 

Lower railiiis 

145 

6.2 

I*mosic.ii Mircoina 

Chondro^arcrmia IS 

Sclerosing osteogenic sarcoma 3 

21 " 

Upi'cr tiliia 

12S 

16.4 

Oncolytic sarcoma 

Osteolytic osteogenic sarcoma 1.^ 
Cliondroblastic sarcoma -1 

-- ,7 

Lower femur 

106 

16.0 

I'ilirosarcoma 

1 

Upper lil)ia 

13 

7.7 

Kwing’s tumor 

2 

Upiicr femur 

56 

3.6 

^fultiplc mveloma 

6 

Upiicr femur 

16 

37.5 

^fetastatic tumor 

15 

Upper femur 

96 

15.6 

Ossifying jicriostitis 

6 

Upper femur 

75 

8.0 


1 

Unner femur 

20 

5.0 


134 


975 



Total malignant lesions.. 
Total benign lesions- — 
Percentage malignant — 


62 

72 

46 



TUMORS OF THE OS CALCIS ' 

By JOHN R. i^IOORE, M.D., Shriners’ Hospital, Philadelphia, Penna. 

From the Surgical Pathological Laboratory of the Johns Hopkins Hospital and University 


T umors of this bone are compara- 
tively rare. Very recently Dr. Joseph 
C- Bloodgood and his staff at the 
Surgical Patholog}- Department, Johns 
Hopkins Hospital, studied some seventeen 
hundred bone tumors vith special reference 
to anatomical location. Thirty-three, or 
approximately 2 per cent, involved the cal- 


caneum. It is the intention at this time to 
brie% analyze these tumors with reference 
to age, incidence, symptomatology, pathol- 
og}', and treatment, and to include a brief 
review of the tumors occurring in the litera- 
ture. 

One might expect newgrowths in this area 
to be rather common if trauma were consid- 



Fig. 1. Roentgenogram showing an exostosis 
ot the os calcis. There is a rather large calcified 
area in the tendo achillis just above its insertion 
Two bony growths are present, similar in shape 
and location to those shown in Figure 2. 


V 


\' 



Fig. 2. Roentgenogram showing exostoses on 
the os calcis. Note the beak-shaped spur located 
at the tendo achillis insertion and a small rose 
thorn growth” on the plantar tubercle. The base 
or pedicle of these small tumors is wide and ap- 
pears to be a part of the normal bone structure 
of the os calcis. This is the principal diagnostic 
feature of exostosis. 
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crcd a very ini[){)rlanl etiolo"ic factor. 'I'hc 
os calcis forms a rather fi.xed pillar of the 
lonj^itudinal arch; fre(|iiently it is forced to 
carry the entire \veii,dU of the body, as in 
jnnipini^ or fnlliii!,'’ and landinj,’- on the feet. 


formed in cartilage, has an ossification 
center for the body and one for the apophy- 
sis and plantar calcaneo-tubercles. The lat- 
ter two unite with the body about the fif- 
teenth year, paralleling' the osteog^enesis 



Fig. 3. Photomicrograph showing a typical low- 
power picture of an exostosis. The first layer (from 
above downward) is one of primitive connective 
tissue; a second layer represents normal adult car- 
tilage which is undergoing calcification in its deeper 
layers ; below this is seen normal cancellous bone 
enclosing islands of fatty bone marrow. 


Layer 1 


La)Tr 2 


Layer 3 


It is constantly exposed to the irritation of 
ill-fitting shoes. Scudder remarks that it is 
the most frequently fractured bone in the 
foot. From the standpoint of anatomy and 
development and to some extent the behav- 
ior and types of the tumors frequently in- 
volving it, one’s attention is called to its 
very close resemblance to the long pipe 
bones, i.e., the femur, tibia, etc. It is pre- 


noted in tlie long bones. It is covered by 
true periosteum. Two powerful tendons, 
the Achilles and the tibialis posticus (in 
part), insert in it; place of origin is also 
given to the plantar structures. 

Ewing’s tumor, most commonly found in 
the long pipe bones, involved the calcaneum 
twice in this series and four times in cases 
reported in the literature. Chondromas 
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occurring in the os calcis progress very 
much like the chondromas of the long bones 
and must be watched carefully for malig- 
nant changes. Geschickter (1) has empha- 
sized the behardor of this type of tumor in 


the calcaneum in 1885; Fahlenbock (5), a 
giant-cell sarcoma of the os calcis in 1894, 
while in 1914 W. P. Coues described what 
was probably the first bone cyst of the os 
calcis to be reported. 



•RIGHT 


Fig 4- 4 
leii IS intact 
one Cl si 


Roentgenogram showing chondroma of os calcis Note the central rarefied area. Bone 
iiicrc are no trabeculations such as are so often seen in the giant-cell tumor and the healing 




lie os calcis and iias stressed its possible 
malignant tendencies m contrast to the car- 
tilaginous tumors occurring in the metatar- 
sals and [ihaiangcs, which are nearly always 
benign. 

Ninet}-one tumors of the os calcis were 
found in the literature for the past fifty-one 
tears Of this group, 67 tvere benign 
e.xostoses, one chondroma, four bone cj^sts, 
four giant-cell tumors, tw'o chondrosarco- 
mas, four Ewing's endothelial myelomas, 
eight sarcomas (unclassified), and two 
epitheliomas. 

Briggs (2) reported an epithelial growth 
of the heel imohing the os calcis in 1883; 
S. Bayer (3). a round-ceii sarcoma of the os 
calcis in 1883; Jeanne! (4), a chondroma of 


Literature on exostoses probably ante- 
dates that on all other tumors of the os cal- 
cis. W. S. Baer (6), in 1907, and Meisen- 
bach (7), in 1911, tvere among the first to 
make a detailed study of these growdhs. 

Table I show's the tumors occurring in 
the foot. Of 78, the total number, 32 (or 
41 per cent) occur in the os calcis. Exosto- 
sis is the predominant lesion in the os calcis, 
phalanges, and metatarsals. The giant-cell 
tumor is most common in the tarsals. B 
interesting to note that metastatic tumors 
involved the tarsals, metatarsals, and phal- 
anges but never were found in the os calcis. 
No report of metastases to the os calcis was 
found in the literature. 
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STi’DY ni- Tin: vauuu's Tr.Mou cKtnri’i; 

Exosloscs. — 'i'horc were 2()i caj-e" of ex- 
o?toie> anmnjj the l./4() hone tninors. Of 
these. 9 i)er cent (or 23) oeeurretl in the o< 
calcis. 'rweiily-one were in males; two 
were in females. Of the patient''. 22 were 
white and one colored. 'I'he avern^e al^e 
was from twenty-live to thirty-live years; 
the oldest case was sixty-tive. the youngest 
ten. Pain preceded discovery of the tninor 


from six months to one year. One spur 
was loc.'ited near the attachment of the tendo 
achilli'- and the remainder appeared on or 
hetween the plantar tubercles; as judged 
from the X-ray films. In this particular 
series all were treated by excision — three 
recurred, 'i’lie microscopic pictures were 
typierd (if an e.xostosis (see Fig. 3). 
'rrauni.'i and infection contributed about 
c(|ually to the etiology. 



Fig. 4-/i. Photoinicrograpli 
clir,n,lmma Th- cartilace cells and stroma 


typical low-power section of 
are of the normal adult type. 


a 


TABLE 1 


ttTMORS of the OS C.VLCIS STUDIED AT THE JOHNS 
ANALYSIS OF THE PATHOLOGICAL LABORATORY 


Exostosis 

Chondroma 

Bone cyst 

Giant-cell tumor 

ChcDndrosarcoma 

Ewing’s tumor 

Metastatic carcinoma 


Os Calcis 
23 



32 


Tarsus 

Metatarsals 

Phalanges 

3 

3 

11 

0 

0 

6 

1 

1 

0 

4 

2 

1 

3 

1 

1 

0 

1 

2 

2 

2 

2 

13 

10 

23 


Total 
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' Fig. 6-4. R-rng^enogram^ 

arcaf of rnrcfactmn near the center of the calca- 


ncum. 




nf a giant-ce'l 
■ypical roentgenogram injuiy. 

expanding central turn Sam 

ion. Trabeculation »s 

1 in Figures 6-/4 ano 
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KaUirc pmvitlfs nnruially Uic a proUiluT- 
nnce of Ivmh- liul.nin.ii llirouj:)! a unp in the 
pcrioslcuin to nteet an ai! joining tendon, 
which co-npcrate> in the lorination (»f the 
attachment hv caitila^inoti'' re-vitication 
witinn the Mih^tance of the tendon. An 
exo.‘‘to‘-i< reprc^ent^ a failure in the accu- 
rate nppn'xiniation of the ti'-^nes enterinj^ 
into such a junction, the carlila.uinons center 
in the tendon persistinu^ in t!ie ftrrni of 
primitive connective ti<''\5e. prolifcr.'itinir ii't 
excess, and the prouiherance of normal l)one 
heneath exlendini; to form a pedicle or 
base.’’ 

Spurs arc most connnonly found on the 
plantar tuhendes. secondarily at the inser- 
tion ol the tendo achillis. and third m order 
of fretpiency at the in>ertion of a slip of the 
tibialis posticus. l'ii;ures 1 and 2 represent 
the first-mentioned locality, while Fitjurc 3 
shows a low-power microscopic view of an 
exosto.Ms. With one exception, all the 
exostoses in this scries appeared as rather 


small spur-lihe jirocesses, which appears to 
be rather typical of the cases reported in the 
literature with so-called infectious origin. 
However, there exists probably anothci 
type, not reiiresentcd in this scries, which 
has an appearance more similar to the con- 
genital exostosis frequently seen in the long 
bones. Kurtx. of Philadelphia, and Lewm, 
of Chicago, both have reported tumois 
probably of this type. In sei-eral cases of 
multiple exostoses reviewed, none in\ohe 
the os calcis. Whitmore and Smith, writ- 
ing in the V. S. Naval Medical Bnlletm, 
reported a case with multiple exostoses, 
seventy-two in number, but the os ca cis uas 
not involved. , r 

Chondromas .— were two glasses 

chondroma involving the os ca ci^ m 
males, aged nineteen and twenty ic y 
respectivelv. Pain and tumor u^ore tho 
principal Symptoms. Fo"'’""”*' '“"f “f J 
one chained well for four 
ond had recurrences and araputauen was ad 



Fig. C>-D. Roentgenogram of right os calcis taken 
sixteen months aher injuO', showing that the tumor 
has doiihled in size. The bone shell has been jier- 
fomted and soft parts are invaded. Same case as 
shown in Figures 6-ad, 6-B, and 6-C. 


vised. Figure A-A represents a chondroma 
of the os calcis and Figure 4-5 is a typical 
microscopic picture. 

Bone cysts . — No bone cysts were found in 
this series. Figure 5 is a reproduction of a 
reported case.^ 

Giant-cell tumor . — Three cases (two 
males, one female) occurred in this series. 
The age averages from thirty to forty years 
in this group of tumors. Symptoms of in- 
termittent pain, swelling, and tumor are 
common, their average duration being fif- 
teen months. Two cases ‘were treated by 
curettage and the patients are well after five 
years ; in one, resection was performed and 
the patient is well, four months after resec- 


w'-cci iJci iin:>sion : r nf ( 

Jour. Bone and Joint Suig., April, 1930, XII, 416. 
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Fig 6-E (above) Roentgenogram shov^ing the os calcis eighteen months 
after the injury Patient had just completed two months of intensive aeep 
X-ray therapy The growth was not checked and the entire posterior fw®' 
thirds of the calcaneum is now destroyed Some trabeculation is present along 
^e plantar surface and probably represents a reaction to the X-ray therapy 
Same case as shown m Figures b-A 6-5, 6-0 and 6-25 , 

Fig 6-F (below) Roentgenogram of same case taken nineteen montns 
after the injurj', showing almost complete replacement of the os calcis by tumor 
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o catrittal section through the gross speci- 
F.g 6-G Photograph showing^ the tumor, the areas of hemorrhage an 
men. Note the grumous natu 
cystic degeneration 


6-.. *o 6-; .nc -- 


tory of a tumor from origin with trauma, 
rapid growth period, almost complete de- 
struction of the os calcis, refractoriness to 
X-ray therapy, and cure by excision of the os 



240 


RADIOLOGY 



Fig. 7. Roentgenogram showing a rather typical 
slow-growing giant-cell tumor of the os calcis. 
There are areas of destruction without any evidence 
of bone production. Trabeculation is quite marked. 
The bone shell is intact 


calcis. Note that tlie first X-ray film was 
taken ten days after the patient had received 
a rather minor injuty to the right os calcis. 
There was a perfectly negative history prior 
to this time. Figure 6-E shotvs the tumor 
after twelve deep X-ray treatments: the 
growth was not checked. Figure 7 is a 
\ giant-cell tumor of the os calcis of very slow 
growth. Xote tiie trabeculation and intact 
bone shell. This case was cured by curet- 
tage. 

Cltoiidrosarcoiiia of the os calcis . — 
There were three cases (ages 31. 43, and 56 
years. respectiA-ely), all in white males and 
all secondary to a preceding chondroma. 
The symptoms included pain and tumor and 
the treatment was amputation. The results 
showed: one patient well for five years, one 
living for tliree years, with recurrence, and 
one dead. All of these cases represent 
malignant changes in a chondroma. The 
sections, typical of chondrosarcoma, show- 
fetal cartilage and myxomatous tissue. 
Figure 8-^4 shows a gross specimen of the 



Fig. 8. Photomicrograph of low-power section of 
the giant-cell tumor. Note the numerous giant cells 
that predominate in a stroma of small round cells. 


os calcis. Figure 8-S is a roentgenogram 
of the same specimen, and Figure 8-6 is the 
high-power photomicrograph. 

Ezoing’s tumor . — ^There w-ere two cases iu 
this group. Case 1, aged 14, was a white 
female, with pain and tumor of the os 
calcis of twenty-four months’ duration. The 
X-ray examination showed a marked sclero- 
sis of the os calcis, at first diagnosed as 
chronic non-suppurative osteom^-elitis. The 
lesion was incised and drained, followed 
later by amputation, and finalh' resulting id 
death. Figures 9- A and 9~B show' this case 
of very marked sclerosis of the os calcis. 
Figure 9-C is the photomicrograph. Case 
2 was a white male, aged 39 years, with 
pain and tumor of twenty-four months 
duration. The X-ray film showed marked 
destruction of hone. The diagnosis was 
made by biopsy. Amputation was fol- 
lowed by death in five months. The 
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the 


, .^r,ma of os calcis A photograph of 
i' 0^1 ^inrl 9-B Cliondrosarco ^nutation The section is sagittal. 

Figs 9-A a"“/"„imcn lcmo^ed by The calcaneum has 

foot and the gross spe surrounding tn rartilae-e mass can be eas- 

Observc the cartilaginous tuinor ^^^^i^tion of the cartilage mass can be eas 

l.eon ilectroved foi the most pa 


Lccn destroyed 
ily seen 


niicroscopic sections showed a t} p’ 
Ewing’s sarcoma. 


SUMMARY 

Of 1,740 tumors reviewed at Johns Hop- 
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Fig. 9-C. Photomicrograt-h shov.-ing ti-pical high- 
power section of chondrosarcoma. Note the fetal 
cartilage celF and myxomatons areas lying in a 
stroma ni embriomc connective tissue (See Case 
2, under “Ev\ing'<. 'umor '■ 


kins Surgical Pathological Laboratory. 33 
(or 2 per cent) intolved the os calcis. ' Ex- 
ostosis was the most common newgrowth. 
occurring in 23 of the total number. All 
were treated by excision ; twent}- were cured, 
three recurred. Xo malignant changes ap- 
peared in this series. Dr. Geschickter has 
informed me that he has one exostosis of 
the os calcis in which a chondrosarcoma (?) 
developed. Chondroma, giant-cell tumor, 
cltondrosarcoma, and Ewing’s tumor com- 
pose the remainder. Xo bone cvsts. my- 
eloma. or metastatic tumors were found. 
Chondromas of the os calcis must be treated 
a^ chondromas of tlie long bones. They 
should be watched carefully, with frequent 
X-ray examination, and the malignant po'^- 
sibilities constantly borne in mind. If 
malignant changes are in evidence, they 
must be treated as chondrosarcoma. Early 
amputation offers the only hope. The giant- 
cell tumors, if recognized before the shell 
is perforated, respond to curettage and ap- 
parently have little tendency to recur. Ex- 


cision or amputation may be necessar}- when 
soft-part invasion is extensive. Ewing’s 
tumor offers little hope for life, if one may 
judge b}' the two cases reported. However, 
in both cases diagnosis was not made for 
twentv-four months. It is possible that 
with early diagnosis amputation and X-ray 
therapy might have helped. 
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1 - in J ^nhove) Ewing’s endothelial myeloma of os calcis, showing 
Fig. 10-^ t[,at predominates in certain stages of 

rather character! mistaken for non-suppurative osteomyelitis. There 

Ewing’s tumor is o^ften^misi destruction. On the plantar surface ther.e 

is"‘'som“nmTpcriosteal bone production laid down parallel to the long axis of 

the os cakis. , Roentgenogram of same case shown in Figure 10-^f, 

.■u later Bone destruction is now becoming more noticeable. Osteo- 

fekroSsT^nKuite so pronounced The foot at this time has just been re- 
moxeihy a disarticulation at the ankle joint. 
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]’.0N]-: Ll-:S]ONS oi^ the lower radius 

By ROBF.R'l’ LICI-: OLIVER, M.D., BAt.TiMOKi;, Mahvi-and 
F rom the Stirpical Patholo^Mcal Lahoralory of the Johns Hopkins University 


T H]^ radius, the lateral atul shorter 
bone of the forcarni whose rotation 
pronntos and snpinates the hand, and 
the pathological variations of its lower end, 
arc considered in this report. This hone is 
easily palpable iti its entire course, though 
deep pressure is necessary in its mid-portion. 
Deformity and loss of function of this part 
arc of inestimable importance and it is for 
this reason that the present study is being 
made, in the hope that diagnosis of the le- 
sion may be the more accurately arrived at 
and the correct treatment advised for the 
preservation of function of the arm and 
hand. 

In the accompanying table, the relative 
frequency of the different types of bone 
lesions found in the lower end of the radius 
is compared to the total number of lesions 
of each different type. In over two thou- 
sand bone lesions there were but 56 cases 
in which the lesion was found in the radius, 
and of these, 50 were in the lower end, 
representing about 90 per cent of the cases. 
The following is the order of frequency of 
involvement in the long bones — femur, 
tibia, humerus, radius, fibula, and ulna. 

In this whole group, then, there were 45 
central lesions and 5 periosteal lesions as 
portrayed the X-ray. There were only 
4 malignant lesions. The percentage of 
cures in the giant-cell tumor may seem 



. Forearm of a young patient with hered- 

itary deforming chondrodysplasia. There are mul- 
tiple exostoses, the most pronounced of which is in 
the lower end of the radius. 


TABLE I 


Type 

Total num- 

1 Radius 

Percentage 

Cured 

(percentage) 

her cases 

Central 

Periosteal 

Non-suppurative osteomyelitis 

106 

3 

.. 

6 

100 

Exostosis (Multiple 10, m radius 2) 

261i 

- 

4 

8 

100 


71 

1 


2 

100 


151 

3 


6 

100 

Giant-cell tumor 

226 

35 


70 

74 

Chondroblastic sarcoma 

1 

1 


2 

0 

Ewing’s tumor 

70 

1 

1 


2 

0 

Osteolytic sarcoma 

93 

1 

2 

0 


63 


2 

0 
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Fig. 2-A Roentgenologic stud\ in a case of 
recurrent giant-cell tumor in the lower end of 
the radius, showing the lesion before operation 
Note the ad\anced bone destruction and the per- 
foration of the bone shell 

small, but this will be discussed under the 
indit idual types The various groups as out- 
lined abote must now be considered indi- 
t idually 

VON-bi I’PIR\TIXG OSTEO.MYELITIS 

The frequency of non-suppurating osteo- 
nwelitis in the radius is relatively small. 
The X-rat appearance, according to Cohn, 
taries from osteoporosis to sclerosis, with 
all mtertening grades and the admixture 
frequently of both osteoporosis and sclerosis. 
In his series of cases there were question- 
aide diagnoses between this condition and 
sarcoma in 33 per cent of the cases. The 
age incidence is the same as that of sarcoma. 
The duration of the disease formerlv aided 
in the diagnosis, but now cases are coming 
under obsen ation earlier and this increases 
the difficulty in diagnosis. The X-rav film 
may show evidences of bone formation 
similar to the spur-; seen in a simple exosto- 
sis and more advanced states, when the shaft 



Fig. 2-B. Same case, showing recurrence after 
the first curettage Note the absence of ossifica- 
tion. 


is almost completely surrounded by new 
bone formation, and finally' may make it- 
self conspicuous by its presence as a sub- 
periosteal growth. Wherever there is bone 
destruction along with the sclerotic process 
there is increased difficulty in diagnosis. As 
to treatment, again we quote Cohn: “When 
the X-ray suggests sarcoma, and the tumor 
is resistant to irradiation, and where the 
foci of infection are ruled out, an explora- 
tory operation is justifiable provided the 
tumor, if malignant, is operable.” 

In the study of the cases occurring in 
the radius, three patients with non-suppura- 
tive osteomyelitis were found, aged, respec- 
tively, fourteen, seventeen, and twenty-three 
— well within the usual age limits. -A-H of 
these cases had two or more bones invoh ed. 
The duration of the condition in the three 
cases varied from eighteen months to se^en 
years. The extremely chronic case 
syphilitic and improved after anti-syphii't'^' 
treatment. The second patient of this group 
had had a typhoid infection four y'ears pre 
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viously, was not operated vtpon. and remains 
unimproved after a number of years. 'I'lic 
last case gave a history <if eighteen months’ 
duration. At operation, tile microscopic c.\- 
ainination revealed nothing hut granulation 
tisMie. This patient has been well for a pe- 
riod of seven years. 

The percentage of cures in this general 
grouj) of non-snppurative osteomyelitis is 
about 90 per cent. Two cases out of the 
group were recurrent, ten were progressive, 
and three proved malignant in the years fol- 
lowing. None of tlic.^e unsuccessful cases, 
however, occurred in the lower radius. 

K.XOSTOSIS 

Exostoses are found usu.'dly near the ends 
of the long hones: in the radius, however, 
they are comparatively infrcciuent. This 
condition occurs usually between the ages of 
ten and twenty-five and consists of a bony 
spur covered by adult cartilage. Patients 
are frecpiently asymptomatic, hut the growth 
may make itself conspicuous by a painless 
swelling near a joint or by a stiffening of 
the joint. The X-ray film reveals an out- 
growth of cancellous and compact bone 
merging imperceptibly Avith the normal bone 
of the shaft. The microscopic findings are 
normal adult hone and cartilage. 

There were, in all, 262 cases of exostoses, 
of Avhich 70 per cent occurred in the long 
bones of the e.xtremities. Seven cases were 
in the radius, Avith four in Its loAver end. 
TwentA^-two out of the entire number were 
multiple. Tavo of the four cases in the loAver 
radius Avere multiple — one patient, a girl of 
ten, came from a family in which there Avas 
a history of three similar cases. All of the 
cases presented pedicle exostoses in the 
X-ray examination. In tAvo cases no opera- 
tion was done, in one a biopsy, and in the 
other an excision. All the patients have re- 
mained in good health for from four to ten 
years. One must conclude from this that 
Avith careful observation of the progress 



Fig. 2-C. Same case, showing recurrence after 
the second curettage. There has been re-ossification 
and healing, e.xcept at the styloid process of the 
radius. 

the exostosis, with occasional X-ray exam- 
ination in cases in which deformity is not too 
marked and the function is undisturbed, no 
treatment is necessary unless there is un- 
due increase in the size of the tumor and 
its presenting symptoms. If necessary, the 
operation of choice is simple excision. Only 
5 per cent of this general group shows later 
malignant change. It is interesting to note 
here that when multiple exostoses do occur, 
the fibula or radius is affected. 

CHONDROMA 

Benign chondromas are usually central 
— 1 jjj small bones of the 
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hands and feet. The symptoms are mild these in the radius. This was a case in 
and consist usually of a swelling, slowly which there was chiefly a hypertrophy of the 
increasing in size, with occasional soreness, joint cartilage. This small tumor was re- 
The picture seen on the X-ray film is a cen- moved by simple excision and the patient is 
tral area of rarefaction surrounded by an now well, with no recurrence. 



F)g 2-D Same case, showing transplant after resectioi 
restored, but there is marked ulnar deviation of the hand 


Function has been 


expanded shell of cortical bone. Removal 
of the tumor by excision or curettement, 
u ith chemical or thermal cauterization, is 
sufficient, but incomplete removal tends to- 
%\ ards recurrence, which may or may not as- 
sume malignant characteristics. The histo- 
logic picture is that of adult cartilage inter- 
spersed with strands of connective tissue. 
Frequently this type of tumor is not pure in 
form but is mingled with myxoma. The 
prognosis is good 

The cases m this group number 71. Chon- 
dromas of the long bones are rare. Of the 
series, only six cases were found in the long 
bones of the extremities and only one of 


BOXE CYSTS 

Bone C3'sts are stated to be frequent in 
children under fifteen or eighteen years of 
age. Latent bone cysts may appear in later 
adult life. The clinical course of the dis' 
ease is mild, being disturbed at times by 
pathologic fracture, which is one of the frc' 
quent reasons for bringing the patient under 
a physician’s observation. The lesion occurs 
in the metaphysis of a long bone, especiaifi 
in the femur, in which there Avere 50 cases, 
and the humerus, with 45 lesions. Bone 
cysts are rare in the radius, there being onl) 
four cases as compared with the above. Bbe 
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X-iay film revt-al.s a IcMon cciilral in tlic 
shaft of a loni^ hone, with marked dccrea'^e 
in dciiMly. Tliere is a symmetrical contour 
and a smooth, well-defined outline. Lines 
of traheculation may he seen traversing; the 


six, who had had a tumor for ten years 
and whose X-ray film showed cystic ex- 
pansion of hone, had few or no symptoms. 
'J'he last was a woman of forty-five, who, 
two years previously, had had a tumor and 



Fig 3 An early osteolytic sarcoma at the epiph>seal line of the radius 


area of lesser density. Where there has been 
a pathologic fracture there is a tendency to- 
wards ossification In adults, latent bone 
cysts are found, but there is much less 
danger of pathologic fracture Microscopic- 
ally, the sections show a fibrous tissue wall 
with or without giant cells 

In the lower end of the radius there were 
three cases — one, a girl aged twelve, whose 
X-ray film showed central expansion of 
bone, uith fracture. Another, aged twen 


fracture and whose X-ray examination now 
shows an ossifying bone cyst. These cases 
show admirably the age limits, the mildness 
of symptoms, and the clinical course of the 
disease. This group is remarkable also for 
the fact that two of the cases were brought 
to the physician because of pathologic frac- 
ture. All of these cases showed central ex- 
pansion of bone on the X-ray film. The per- 
centage of bone cysts in this series of lesions 
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were good, with 100 per cent cures. The progressive lesion and frequently perforates 
treatment of bone cysts is simply the re- its capsule. If this occurs, the chances of 
moval of the connective tissue lining and a cure are diminished because of the dif- 



Fig. 4. A sclerosing osteogenic sarcoma in the metaphysis of the lower 
radius, ilarked sclerosis and radiating spicules of new bone are present. 


the obliteration of the cavity with bone 
chips. 

GIAKT-CELL TUMOR 

In adults, usually above the age of twenty, 
occurring in the epiphyses of the long bones, 
there is a group of cases which makes up 
the greater numljer of the lesions in the 
lower end of the radius. In the X-ray ex- 
amination they show central expansion of 
the cortical bone similar to that of the bone 
cysts, though in these lesions the contour 
is asymmetrical. These cases, too, are fre- 
quently brought to the physician’s attention 
because of pathologic fracture. This is a 


ficulty of complete removal. The micro- 
scopic picture varies, resembling in some 
cases that of a bone cyst, with the exception 
that the giant cells are more prevalent usu- 
ally and the stroma is made up of small 
round cells rather than the spindle cells 
Avhich sometimes predominate in the picture 
of the bone cyst. The treatment of t us 
type of lesion consists of curettement along 
with thermal or chemical cauterization 
The lower radius ranks first as the mos 
common position for the giant-cell turnon 
followed closely by the lower femur an 
the upper tibia. Out of a total of 22 
35 were in the lower radius — over a pc 
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cent of tlic total number of cases. Of the 
tumors of the lower radius, the i,Maut-cell 
tumors made up 70 per cent. Nine of the 
35 cases recurred followinj; curettement. 
'J'liirty cases were well followinj^ treatment, 
includinij those with two or more cttrellaKes. 
In four instances follow-up residts could not 
he obtained. Many of these patients have 
been well for as long as twenty years and 
have useful function of the arm and hand. 
In this group, then, 2G per cent of the cases 
were recurrent of ter the first operation. The 
percentage of cures in this entire group of 
giant-cell tumors is 85 per cent. Recurrences 
arc met with in about 15 per cent of the 
cases. 

SARCOM.V 

(a ) Osteogenic osteolytic sarcoma . — In 
this type of tumor the position is at the 
epiphyseal line. The X-ray film shows a 
mottled area of hone destruction, central in 
appearance, with or without bone expansion. 
Microscopically, at the margin there are 
found giant cells, as in the malignant giant- 
cell tumor, but in reality it is a form of 
osteogenic sarcoma with giant cells — a de- 
structive type. In our group there was only 
one case of this tumor, and death occurred 
the same year, following amputation, which 
had been preceded by X-ray treatment. 

(b) Ezuing’s tumor.— Ewing’s tumor 
rarely involves the epiphysis unless it is 
secondary. The clinical picture may aid in 
the diagnosis here, as fever and leukocytosis 
usually occur in the complex of symptoms. 
The X-ray film shows a widened shaft of 
bone. The laying d6wn of parallel layers of 
bone in the so-called “onion-peel” fashion 
is typical. Microscopically, this tumor is 
composed of small round cells, with a dense 
nuclear staining and little cytoplasm. Post- 
operative X-ray treatment following ampu- 
tation resulted in death one year later in the 
.only case in this group. The percentage o 
cures in this general group is approximate y 

10 per cent. 


(c) Chondromy.Yo.zarcoma. — Only one 
ca.se of this type was found in the radius. 
Piccausc of tlie fuzzy, infiltrating shadow in 
the central position in the X-ray film, the 
lesion was regarded as secondary to a pre- 
existing chondroma or chondromyxoma. 
The usual age limits of the .secondary tumor 
are from lhirt\' to fifty }'cars. The histo- 
logical picture is that of a spindle-cell sar- 
coma mingled with premature cartilage cells 
and the typical stellate cells of a m\'xoma. 
Rxploration was done in this case and was 
followed by curettage. X-ray treatment and 
toxins were given post-operatively. This pa- 
tient died shortly after the operation. 

(d) Sclcro.dng sarcoma . — Sclerosing sar- 
coma occurred once in the lower radius. 
X-raj' examination in this type of tumor 
shows dense radiating new bone in the me- 
taphyses of the long bones, proliferating 
from the subperiosteal region, raising the 
periosteum and e.xtending inward toward 
the marrow cavity. Microscopically, the 
tumor shows many osteoblasts and much 
osteoid tissue. The treatment here, as in 
the other sarcomas, is excision, resection, 
or amputation, preceded and followed by X- 
ray treatment. There is very little evidence 
that the sclerosing tumor is radiosensitive. 
The value of X-ra}’ therapy is doubtful. 
Excision and resection in the above case was 
followed by death in seven months. Thirty- 
one per cent of the cases of this general 
group were five-year cures following ampu- 
tation. 

DIFFERENTIAL DIAGNOSIS 

Differentiation must first be made between 
the central and periosteal groups. In Table 
I the periosteal lesions are exostosis and 
sclerosing sarcoma. At times also non-.sup- 
purating osteomyelitis presents itself as a 
periosteal lesion. There is little difficulty in 
the diagnosis of the benign exostosis. 7'he 
X-ray appearance is distinctive and typical, 
showing a uniform protuberance of normal 
bone. The difficulty arises in the differend^- 
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tion between osteomyelitis and sclerosing 
sarcoma. In osteomyelitis, there is both 
osteoporosis and osteogenesis, without the 
radiating new bone seen in sarcoma. A his- 
tory of long duration of the disease and the 
multiplicity of lesions should lead to the 
diagnosis of osteomyelitis. When there is 
difficulty, irradiation may be tried — response 
to this may make the diagnosis. When there 
is no response to X-ray treatment and no 
focus of infection can be found, exploration 
is done, provided the tumor is operable — if 
malignant. Frozen sections will make the 
diagnosis. 

Chondromas, bone cysts, and giant-cell 
tumors present central areas of rarefaction. 
Contour, position of the tumor, and age in- 
cidence enable one to distinguish between 
bone cysts and giant-cell tumors. Chon- 
droma of the long bones is rare and at times 
cannot be differentiated. The operative 
procedure is the same for all central tumors 
— complete removal and cauterization. 

The sarcomas may be differentiated by 
the irregular outlines seen on the X-ray 
film. The position of the tumor may aid. In 
the osteolytic type, which shows a mottled, 
fuzzy picture, the tumor is found at the epi- 
physeal line. Chondromyxosarcoma may 
present a similar picture, but there is more 


irregular bone destruction in the osteolytic 
sarcoma. Ewing’s tumor is found in the 
shaft unless it is secondary. A clinical his- 
tory of fever and ieukoc}'tosis, with the lay- 
ing down of bone in “onion-peel” fashion, 
is characteristic. Sclerosing sarcoma has 
been considered in the differentiation of 
periosteal lesions. 

SUMMARY 

Fifty lesions of the lower radius have 
been studied. Nine different types of lesions 
were found. 

The giant-cell tumor predominated, oc- 
curring in 70 per cent of the lesions. 

Cases are discussed under each group and 
the results given. 

Excellent results were obtained in all of 
the benign lesions. 

Results in the giant-cell tumor group were 
low on account of the advanced state of the 
disease. Seventy- four per cent of these cases 
were cured after the first treatment. 

All cases of non-suppurating osteomye- 
litis, exostosis, chondroma, and bone cysts 
are well following observation and treat- 
ment. 

All cases of sarcoma resulted in death. 

The differential diagnosis is discussed. 
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1. INTKOnrCTlON 

T LIMORS of the small bowel arc con- 
ceded by patbolojjists atul surgeons to 
be of extremely rare occurrence. So 
inf refluent arc they, in fact, that tbc occur- 
rence of two eases on tbe wtirds of tbe 
Johns Hopkins 1-Iospital during tbe past 
year has prompted a survey and study of 
all tumors occurring in this loCiTtion in tbe 
history of tbe clinic. This paper deals with 
tbe clinical aspects of such tumors, with spe- 
cial reference to the roentgenologic findings. 
A complete resume of the subject, with a 
detailed report of all tumors found, is to be 
published later. 

The records of this hospital yielded 82 
cases of primary tumors located between the 
pylorus and the ileocecal junction. This 
comprised 6.5 per cent of all tumors of the 
gastro-intestinal tract, agreeing roughly 
with statistics of other writers on the sub- 
ject. Of this number, 32 (or 40 per cent) 
were malignant and 50 (or 60 per cent) 
were benign; 37 per cent gave definite 
symptoms and were operated upon, 17 per 
cent gave symptoms but were not operated 
upon, and the condition was recognized at 
necropsy; 46 per cent were asymptomatic 
and were found secondarily at autopsy. The 
types of tumors found and their locations 
are shown in the accompanying table. 

Only a small percentage of the symptom- 
atic group were diagnosed before operation, 
the majority being confused with some 
other intra-abdominal condition. iHe 
clinical symptoms and physical findings 
were most bizarre and very few conformed 
to a standard picture. Diagnosis, there- 
fore, from the clinical findings alone is at 


be.sl a Iiazardous guess. Of the 42 symp- 
tomatic cases, the mechanical condition 
brought about by the tumor was recognized 
in 14. In six of these the tumor was diag- 
nosed as the cause of symptoms; in eight of 
the 14, tbe roentgenogram was responsible 
for tbe diagnosis. 

X-ray findings are by no means as help- 
ful in lesions of tbe small intestine as in 
other parts of the gastro-intestinal tract. 
There are, however, some cases in which the 
X-ray plates following an opaque meal are 
of extreme value, and clinicians are realiz- 
ing more and more the value of a thorough 
X-ray examination in obscure cases of 
gastro-intestinal disorders. Recent publica- 
tions by Golden (1), Soper (2), and Ritvo 
(3) have done much to clarify the evalua- 
tion of this means of examination. One 
cannot be justified in considering the X-ray 
findings as infallible. RTegative findings do 
not exclude a lesion. Positive findings, con- 
firmed by repetition, while revealing the 
mechanical nature of the disturbance, sel- 
dom allow the diagnosis of the nature of the 
tumor. Careful and intelligent correlation 
of clinical findings with the X-ray examina- 
tion may, however, aid materially in estab- 
lishing the diagnosis before operation 

The technic of X-ray examination of the 
small bowel must be considered in detail A 
flat plate of the abdomen is essential ’ for 
comparison with the other piates ^ 
.series, as well as to reveal the presence of 
large, dense mtra-abdominal masses. The 
banum meal ,s administered following the 
flat plate. All plates should be taken wW' 
the patient standing. The time for tbe 
plate may we 1 be plaeen ,, peii; 

following the ingestion of, be barium. 


'Tt' 
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TABLE I. CLASSIFICATION AND LOCATION OF TUMORS OF THE SMALL INTESTINE 



Type 

Location 

undetermined 

Duodenum 

Jejunum 

Ileum 

Totals 

^Malignant 

Carcinomas 

2 

7 

5 

6 

20 


Sarcomas 

1 

1 

2 

10 

14 

Benign 

Chronic in- 
flammatory 
tumors 

1 

0 

0 

5 

6 


Adenomas 

2 

6 

1 

10 

19 


Fibromas 

0 

0 

2 

2 

4 


Lipomas 

0 

2 


3 

6 


Myomas 

0 

0 

2 

1 

3 


Hemangiomas 

0 

0 

1 

1 

2 


Pancreatic 

rests 

0 

1 

0 

1 

2 


Hematomas 

1 

0 

0 

1 

2 


Argentaffine 

tumors 

0 

0 

0 

3 

3 


Cysts 

0 

1 

0 

0 

. 1 


Total 

7 

18 

14 

43 

82 


allows the opaque material time to reach and 
fill the duodenum, which should show best 
at this time. The following plates should 
be made at intervals to suit the time of pas- 
sage of the barium through the intestinal 
tract; four and eight hours are the inter- 
vals of choice, followed by a 24-hour plate 
on the succeeding day. A barium enema 
should be given last. This is essential, to 
rule out involvement of the large intestine 
and to depict certain tumors near the ileo- 
cecal junction which press upon the cecum 
and cause a filling defect. 

The films are developed and read as usual. 
If there is a lesion visible in one -plate of the 
series, but in one plate only, the series should 
be repeated for confirmation. Slightly 
over-exposed plates show filling defects 
more clearly, and for this reason should be 
used in the majority of cases. 


II. PATHOLOGY 

A brief consideration of the patholog}' of 
this group of tumors is pertinent here, es- 
pecially in reference to their gross charac- 
teristics. 

Carcinomas lead in frecjuency of occur- 
rence, closely followed by adenomas and 
sarcomas, in the order named. Lipomas, 
tumors of tlie chronic inflammatory group, 
fibromas, myomas, and tumors of the car- 
cinoid type follow in order of frequency. 
Those of a rarer type include hemangiomas, 
hematomas, pancreatic rests, cysts, and en- 
dotheliomas. 

Gross. — The tumors may be roughly 
divided into two groups based on their gross 
patholog 3 N those forming constricting 
nular growths, and those originating on one 
side of the wall of the intestine and 'remain- 
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iiicf fairly well localized at (he point of 
origin, 

(A) Auuular iumors . — Most of this 
group is comprised of malignant growths, 
carcinomas predominating. Sarcomas also 
tend to produce a circular growth, hut their 
tendency is more toward an expansive 
growth involving the mesenteric glands and 
extending lengthwise along the intestinal 
wall. The so-called “garden hose intes- 
tine” of ItlacCallum is produced by sar- 
comatous infiltration of the lower ileum. 
There were no e.xamplcs of this form in this 
group of tumors. Certain benign tumors, 
namely, those classified as chronic inflam- 
matory by Liu (4), sometimes produce a con- 
stricting growth, although the differentia- 
tion between these and certain li’inphosar- 
comas is still a moot point. This may pos- 
sibly be helpful in differential diagnosis, but 
too few cases have been seen as yet to allow' 
one to judge its diagnostic significance. 

(B) Asymmetric tumors . — The major- 
ity of tumors of the small intestine fall un- 
der this morphologic classification, but this 
term includes those tumors wdiich arise from 
the wall and grow' either inw’ardly or out- 
w'ardly w'ithout encircling the gut. A 
further subdivision into internal and ex- 
ternal may be made, based on w'hether the 
tumors grow' tow'ard or aw'ay from the 
lumen of the gut. 

(.1 ) Internal . — The benign tumors such as 
myomas, fibromas, lipomas, etc., usually 
grow' in the direction of the lumen, prob- 
ably for the reason that the mucosa and sub- 
mucosa offer less resistance to growth than 
the muscularis and serosa. These tumors 
vary in size from that of a pinhead to that 
of a hen’s egg (seldom larger than the lat- 
ter) before symptoms of obstruction indi- 
cate surgical intervention. Tumors grow- 
ing internally may be pedunculated or ses- 
sile. The former group is comprised almost 
entirely of adenomas and lipomas, which are 
usually papillary outgrow'ths attached to the 
inner w'all by a pedicle varying in size from 


a .slender stalk to a thick cord a centimeter 
or more in diameter and in length from a 
few' millimeters to three or four centimeters. 
Sessile tumors arc attached to the w'all by a 
broad flat base and arc co\'cred loosely by 
intact mucous membrane unless eroded by 
pressure necrosis. 

(2) E.vtcrnal . — This type of tumor is less 
frerpjcntly found than the internal type; as 
a rule, this type is malignant rather than be- 
nign. Tbe tumor grows outward by exten- 
sion, cither free, into the peritoneal cavity, 
or along the mesenter}', involving the mes- 
enteric glands. These are the tumors 
w'hich attain the largest size, some becom- 
ing as large as a child's head before general 
malaise urges tbe rapidly declining patient 
to seek medical relief for the easily percep- 
tible mass in the abdomen. Examination of 
the specimen may show' it to lie loosely in 
the abdominal cavity attached to the intes- 
tine at a single point, or, as in the case of 
more malignant tumors, surrounding viscera 
may be caught and involved in the extensive 
growth. 

Microscopic. — The histological picture of 
these tumors is very similar to the same 
types of tumors elsew'here in the body, and 
as a rule they are easily recognized. Malig- 
nant epithelial tumors usually arise from the 
epithelium of the intestinal glands and are 
classified as adenocarcinomas. Sarcomas 
occur quite frequently, practically alw'ays in 
the lower part of the ileum, and are usually 
of lymphocytic origin. They resemble 
closely the tumors of the chronic inflamma- 
tory group and in the majority of cases it 
is impossible to differentiate the two from 
the histological picture. Other types of 
sarcoma are rarely, if ever, seen. 

There is a type of tumor w'hich seems to 
be limited to the gastro-intestinal tract, his- 
tologically resembling carcinoma but clinic- 
ally benign. This is the so-called carcinoid 
or argentaffine tumors. The former term is 
more inclusive, comprising all tumors re- 
sembling carcinomas. The latter term is 
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confined to those which take the silver stain, 
supposedly because of their origin from cells 
of the sympathetic nervous system. These 
tumors most frequently occur in the appen- 
dix but are also found in the small intestine. 
The work of Forbus (5) has done much to 
elucidate this class of tumors. 

Adenomas comprise a large percentage of 
the tumors found in this series. They arise 
from the epithelium of the intestinal glands 
and are, strictly speaking, glandular hyper- 
plasia. A few instances are known of ade- 
nomas undergoing malignant change, al- 
though this is quite rare. Myomas are 
more frequently encountered than the fig- 
ures of this series would lead one to believe. 
There is nothing unusual about these myo- 
mas microscopically, except the enormous 
number of red blood cells found near the 
periphery. Intestinal myomas show a strik- 
ing tendency to bleed, and evidence of this 
is easily recognized in the section. 

The other tumors met with are fibromas, 
lipomas, hemangiomas, etc., all very similar 
in microscopic structure to those of the same 
class occurring in other parts of the body, 
and offer no diagnostic difficulties when 
studied histologically. 

Ill — CLINICAL ASPECTS 

Clinical symptoms are dependent largely 
upon the mechanical condition in the bowel 
brought about by the tumor, which, in turn, 
depends upon the size of the growth and its 
location. The tumors are divided, for con- 
venience, into two classes, those located in 
the duodenum and those in the jejuno-ileum. 
Those in the duodenum may produce symp- 
toms by causing obstruction or, as in the 
case of malignant tumors, by involvement of 
the surrounding viscera and by cachexia. 
The same is true to a much lesser extent in 
the jejuno-ileum. Most tumors in this loca- 
tion cause symptoms by obstruction, com- 
plete or partial. Intussusception occurs with 
sufficient frequency to warrant its considera- 


tion as a clinical entity. These tumors are 
thus classified as those causing obstruction 
(first, by intussusception, and, second, by 
pressure or gradual occlusion) and those 
causing constitutional symptoms. 

Duodenum (benign ). — ^This group is 
comprised chiefly of adenomas, myomas, 
and fibromas. Invagination seldom occurs, 
and symptoms are brought on by encroach- 
ment of the tumor mass upon the lumen, 
giving rise to a slowly developing obstruc- 
tion. 


5' y mptoms : (a) Pain.— -The pain is 
usually felt in the epigastrium, in some cases 
more distinctly localized in the right upper 
quadrant, simulating acute gall-bladder dis- 
ease. It may or may not be preceded by 
fullness and discomfort, depending upon 
the presence and degree of obstruction. It 
may simulate the pain and burning of a duo- 
denal ulcer when the mucosa is eroded, and 
occur with greatest intensity two to three 
hours after meals. In cases of chronic ob- 
struction the attacks may be separated by 
intervals of complete relief. 

(b ) Nausea and v o in i t i n g . — These 
symptoms precede the onset of pain for 
from tw’^o to five weeks. The vomiting is 
more pronounced as the obstruction in 
creases. With complete obstruction there is 
copious w'atery regurgitation containing 
particles of undigested food, perhaps i e 
stained, if the obstruction is below the am- 
pulla of Vater. Dehydration, toxemia and 
alkalosis, and rapid intense prostraUon are 
symptoms secondary to the vomiting an 
may reach a marked degree. Hematemesis 
may be present when the tumor has ulcer- 
ated, or, according to Goldschmidt ( 
the case of myomas which have a markea 


iency to bleed. 

Distention.— TNxs is one of 
It and distressing complaints o 
il obstruction. At first the patien 
only a sensation of fullness^ u 
f becomes oppressive, and m cr 
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Avith respiration, givinp^ the sensation of a 
constricting; hand around the lower chest. 

(d) ^fidaisc . — This is a secondary 
symptom and may he niarlced in cases of 
severe vomitiiiff and dcliydration. If hem- 
orrhage has occurred, the symptom is 
brougiit on by secondary anemia. 

(c) Loss of 'H'ciglil. — 'I'his is secondary 
to vomiting and does not reach the severe 
degree seen in eases of malignancy. 

(f) Diarrhea . — This is usually present 
hut not marked, and may alternate with con- 
stipation. 

(g) ^^clcu(r . — The patient frequently 
gives a history of blood-streaked or tany 
stools in eases in which the hemorrhage 
from the tumor has been moderate or 
severe. Loss of blood through the bowel 
mav in some cases be so great as to endan- 
ger life. 


Physical signs: (a) T end ernes s . — 
This is diffuse as a rule, but may be more 
intense in the right upper quadrant. It is 
seldom exquisite and no rigidity is felt. 

(b ) Palpation . — The tumor may be felt 
in the epigastrium, if it is of sufficient size. 
Benign tumors are usually loosely attached 
and are movable. 

(c) Distention.— This is a marked fea- 
ture when the obstruction is complete and 
may be caused largely by a dilated stomach 
rather than a dilated duodenum. The per- 
cussion note is tympanitic. 

(d) Succiission splash. — This is a valu- 
able sign, when present. It consists of the 
sound of a splash of fluid, elicited by shak- 
ing the body sharply from side to side. It 
occurs, however, only when there is air pres- 
ent in the fluid. This is one of the most 

constant signs of gastroduodenal dilatation. 

fe) Temperature, pidse, and respira- 
J,.. -These may or may not be slightly ele- 
vated as a seeondary result of the vom.tmg 
and dehydration. 

(f) Blood picture.— Tl'oo red cel 
and hemoglobin may be low, sometimes no 


more Ilian half of the normal value. E.x- 
trcmcly low counts arc suggestive of malig- 
nancy or myomas. The white cell count is 
not markedly affected but may be slightly 
elevated when the tumor is necrotic. 

(g) Stools . — Gross hemorrhage from 
the duodcum gives the stool a tarry appear- 
ance. Smaller traces may be detected by 
microscopic and chemical examination. 

fh) Vomitns . — This is thin, watery, 
and of low specific gravity. It contains 
particles of undigested food — all that the 
patient has eaten if the obstruction is com- 
plete. If the obstruction is below the en- 
trance of the common duct, the fluid is bile- 
tinged. The acid content ma)' be high. 

(i) Peristaltic tuaves . — These are com- 
monly seen in an emaciated individual when 
tlie stomach is gross!)’- dilated. 

Duodenum ( mnlignant ). — When obstruc- 
tion, either partial or complete, is present in 
malignancy of the duodenum, the symptoms 
are practically the same as with benign 
tumors, with the addition of the general 
symptomatolog)’- of malignancy such as 
cachexia, loss of weight, anemia, absence of 
free hydrochloric acid, etc. Without ob- 
struction, certain features Avhich are fairly 
characteristic present themselves. 

It has always been customary in describ- 
ing lesions of the duodenum to divide the 
structure into three portions. The first and 
third portions ma)^ be considered together, 
since the symptoms are so nearly the same. 
The second, or peri-ampullary, portion is 
considered separately and presents certain 
interesting clinical features. 

Symptoms of the first and third portions, 
(a) Pain . — The pain is dull and dragging. 
It is usually constant and bears no relation 
to meals, but ma)’- be paroxysmal. It is sel- 
dom referred, but is diffuse in the epigas- 
trium and may be more intense in the right 
upper quadrant. 

(b) Nausea and vomiting . — Nausea is 
a common feature but follows the pain as a 
late complication. Vomiting is infrequent- 
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small in amount, and lias a flat taste. Often 
the patient will compare it to a “hard- 
boiled egg/’ signifying an absence of free 
hydrochloric acid. Hematemesis is more' 
common with malignant than with benign 
tumors, and is frec[uently seen when erosion 
has occurred. 

(c) Loss of zueight, and cachexia . — 
These are marked with malignant tumors 
as in any part of the gastro-intestinal tract. 
Frequentl)' the weakness and loss of weight 
are the first symptoms noticed. 

(d) Constipation and diarrhea. — Con- 
stipation is the general rule liut profuse 
diarrhea was a complaint in sei^eral cases. 

(e) Helena. — ^The patient frequently 
gives a histor}'- of passing blood in his stools, 
or of tarry stools. This is caused whenever 
a tumor erodes the bowel wall sufficiently to 
produce a gross hemorrhage. 

Physical signs of first and third portions: 

(a) Tenderness. — This may be exquisite 
liut is more frequently a soreness, most in- 
tense over the tumor mass. It may or may 
not be accompanied by local rigidity. 

(b) Palpation. — When the tumor is 
large enough, a definite mass may be felt. 
It is commonly fixed by involvement of the 
surrounding tissues and imparts a sense of 
resistance to the palpating hand. 

f c) Ascites. — F 1 u i d may be demon- 
strated in the abdominal cavity when the 
growth has extended sufficiently to cause 
portal obstruction. This usually signifies 
metastases. 

fd) Gastric analysis. — Chemical exam- 
ination commonly reveals low or absent free 
hydrochloric acid. 

(c) Stools. — Blood is usually demon- 
strated in the stools either by gross or 
chemical examination. 

(f) Blood picture.— K profound sec- 
ondary anemia is sometimes seen in ad- 
vanced stages. The while cell count is 
moderately ele\-ated, but may be quite mark- 


edty elevated if the tumor has been second- 
arily infected. 

(g) Temperature, pulse, and respira- 
tion. — There is nothing remarkable about 
these values unless moderately elevated as 
a secondary result of the anemia and ca- 
chexia. 

Symptoms and signs of the second and 
peri-ampnllary portion. — The symptoms and 
signs of malignant tumors in this region, 
which usually involves the ampulla of Vater, 
are similar in general to those of tumors in 
the first and third parts. There are, how- 
ever, the following additional features; 

(a) Pain. — This may be more acute 
and be centered near the mid-line. It oc- 
curs when the growth has caused an occlu- 
sion of the mouth of the ampulla and bile is 
forced by back-pressure into the pancreatic 
ducts, setting up a chemical irritation of that 
organ. Fatty necrosis may be a later com- 
plication from stasis of the pancreatic secre- 
tions. 

(b) Jaundice. — This usually appears 
early and is painless. It may be the first 
symptom, progressing rapidly without re- 
mission. It is accompanied by intense itch- 
ing. 

(c) Stools. — The feces are clay-colored 
when the ampulla is completely blocked. 
Chemical test shows absence of bile pig- 
ments. 

Carcinoma of the ampulla is practically 
impossible to distinguish from carcinoma of 
the head of the pancreas. It is rapidly pro- 
gressive and terminates in early death m 
nearl}’- every instance. 

Diagnosis of duodenal tumors: (X) Cai- 
ciiioma of the pylorus. — ^This may simulate 
closely an obstructive malignancy of the 
duodenum, but the symptoms come more 
gradually in the former. 

(,2) Duodenal ulcer. — This may be a 
source of confusion in certain cases. Car 
cinoma of the duodenum, however, cause.s 
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an absence of free liyclrochloric acid in the 
stoinacli contents, is more acute than duo- 
denal ulcer, has not the same periodicity, 
and the pain is le.ss sharp. 

(S) Tumor of the pylorus herniating 
into the duodenum rarely simulates a duo- 
denal tumor and sometimes can he distin- 
guished by X-ray examination, but usually 
the condition is not recognized until opera- 
tion. 

(d) Carcinoma of the head of the pan- 
creas. — This is practically indistinguishable 
from carcinoma arising in the ampulla of 
Vatcr, except at the operating table. 

(5) Angiomcscnlcric ileus. — Acute dila- 
tation of the duodenum brought about by 
occlusion caused by traction from the su- 
perior mesenteric vessel is more acute in 
onset than in symptoms: it is usually post- 
operative, and may be relieved by placing 
the patient in the Trendelenburg position. 

(6) Chronic duodenal dilatation by con- 
stricting bands of adhesions is difficult to 
distinguish from dilatation due to a benign 
tumor. Frequently there is a history of 
upper abdominal disturbances or surgical in- 
terference. 

(7) Acute gall-bladder disease may 
sometimes be considered when the pain is 
localized in the right upper quadrant. The 
absence of other biliary symptoms should 
make the diagnosis clear. 

Tumors of the jejuno-ileum. — Ob- 
struction is by far the most common result 
of a tumor in this part of the intestine. Symp- 
toms, therefore, should be referable to that 
condition. There are a few tumors, how- 
ever, mainly malignant ones, which do not 
cause obstruction and produce symptoms 
only through their systemic effects. These 
are quite obscure and present a most diffi- 
cult problem of diagnosis. “Obstructive 
and Non-obstructive Tumors” is a con- 
venient classification, therefore, from the 
standpoint of symptomatology. 


(A) Ohslruclwc tumors. — Obstruction 
may be brought about by intussusception and 
by encroachment of the tumor upon the 
lumen. These tumors deserve separate con- 
sideration in that certain features are wide- 
ly different. 

(7) Iniu.<;susception. — Intussusception 
occurs in 30 per cent of the tumors found 
in the jejunum and ileum, according to 
Stacmmler (7). The figures for this group 
were slightly less, namely, 23 per cent. The 
condition was found to occur only one-third 
as frequently as in malignant tumors. 

This type of intussusception differs from 
that found in children. It is spontaneous 
and thought to be caused by a hyperactive 
gut. In these patients, the explanation 
commonly assumed is the gripping of a 
tumor, usually pedicled, by the peristaltic 
waves, b)’- which a section of the gut is tele- 
scoped bodily inside of a section lower 
down, the tumor always remaining at the 
apex of the intussuscepted piece of bowel. 
Spontaneous reduction is much less com- 
mon than in tlie acute intussusception of 
children, although it does occur. It may 
later recur and become chronic, marked by 
periods of almost complete relief from 
symptoms. 

Symptoms: (a) Pain. — ^The onset of 
intussusception is marked by a sudden, 
sharp, agonizing pain, which does not be- 
gin to abate until some hours later. It is 
fairly well localized, usually in one or the 
other lower quadrant, most frequently the 
left. If the intussusception is reduced 
spontaneously, the pain ceases immediately. 
This is not likely to occur after the first 
twelve hours, as adhesions will have formed 
between the serous surfaces of the gut wall, 
and surgical intervention will be indicated. 
The symptoms may abate after awhile, only 
to recur again and again. 

(b) Vomiting. — This is one of the first 
symptoms, following shortly after the onset 
of pain. It is occasionally repeated, but 
seldom becomes stercoraceous or retching. 
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(c) Stools. — ^The bowels below the ob- 
struction become emptied after a time. 
Soon after, tenesmus begins and small 
amounts of blood}^ mucus are passed at fre- 
quent inten-als, arising from the squeezed 
and constricted portion of the intussuscep- 
tum. No further free bowel movements 
occur after the condition is well established. 

(d) Shock. — This does not develop at 
first but in all probability will be established 
by the time the clinician reaches the patient. 

(e) Distention. — This deA'-elops after a 
few hours and is not so marked as in other 
types of intestinal obstruction. In some 
cases it is absent altogether, while in others 
it may be a marked and distressing symp- 
tom. 

(f) Afass in abdomen. — Frequently the 
patient may state that he has felt a mass 
develop in one of the lower quadrants, some 
hours after the onset of pain and vomiting, 
and when the abatement of the latter symp- 
toms have given him a sense of false secur- 
ity. 

Physical signs: (a) Palpatio 11. — The 
abdomen is slightl)’^ distended but not mark- 
edly t5TOpanitic. In extreme cases peristaltic 
waves may be seen. Tenderness is not a 
marked feature. Palpation of a mass is 
fairly constant: it is caused by the tele- 
scoped bowel and is more easily palpable as 
the condition progresses. It is sausage- 
shaped and hard and rigid during the at- 
tacks of pain ; most commonly located in one 
of the lower quadrants but occasionally it 
may be felt in the region of the transA’^erse 
colon. It is slightly tender but not ex- 
quisitely so, and may change in size and 
position from day to day as the intussuscep- 
tion progresses. 

(b) Appcarance.—Tht patient may 
reach a state of shock late in the course of 
the attack. The skin Avill be cold, clammA', 
and pallid and the patient apathetic. If the 
condition is chronic and of long standing, 
the patient may be emaciated. 


(c) Temperature, pulse, and respira- 
tion. — These data are especially valuable in 
determining the presence of shock. If 
shock is present, the pulse Avill be rapid, 
thready, and of poor volume. Respirations 
Avill be rapid and shalloAv. The tempera- 
ture is usually subnormal. 

(d) Blood examination. — The red cells 
and hemoglobin usually indicate a moderate 
degree of secondar}^ anemia. The leu- 
kocyte count is moderately elevated. 

(e) Stools. — Blood and rriucus in small 
amounts comprise the boAvel movements. 
The former is easily detected in the gross 
and is a nearly constant finding. 

(f) Vomitus — ^Vomiting is not copious 
and the fluid is thick and bile-stained. 
Occasionally it is stercoraceous, if the intus- 
susception is low in the intestinal tract. 

(Z) Encroachment upon the lumen . — 
This may occur by constriction of the lumen 
by a malignant groAvth encircling the gut, by 
an internal tumor protruding gradually into 
the lumen, or by pressure from the outside 
by a neoplasm of the external form. Malig- 
nant tumors usually cause symptoms by con- 
striction or pressure: benign, more fre- 
quently by protrusion and filling of the 
lumen — the mode of production is mechanic- 
ally different, but the result and symptoms 
are essentially the same. The rapidity of 
groAvth is naturally more marked in malig- 
nant tumors, and the patient shoAvs the .char- 
acteristic systemic features of a malignancy. 

Symptoms. — The mode of onset is much 
more gradual than is the case Avith intussus- 
ception. The patient may feel “below par 
for a number of months before symptoms of 
actual obstruction set in. 

(a) Pain. — The pain is commonly dif- 
fuse in the loAA^er abdomen, but may some- 
times be confined to one or the other loAver 
quadrant. In a feAv cases, the diagnosis of 
appendicitis Avas made. In still other cases, 
pain localized about the umbilicus. It is 
most frequently dull and aching; at othei 
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times, sharp atul crainp-liho. In any event, 
there is a slow increase in the intensity of 
the pain, witii few or no remissions. 

(h) Dislcntion. — This is not a charac- 
teristic feature in all the cases, hut the 
patient often complains of a bloating sensa- 
tion after meals, l^arely does it become 
significant until obstruction is complete. 

(c) Nausea and rjorniting. — These 
symptoms arc not marked, but fairly coti- 
stant. They appear late, the nausea preced- 
ing the vomiting. The patient believes that 
eating is responsible, and attributes the up- 
set to his “run-down condition.” Vomit- 
ing recurs at intervals of a week or two, but 
is more frequent and serious when no ob- 
struction is located high in the jejunum. 

(d) Malaise. — Always more marked in 
malignant tumors, this is the first symptom 
noticed by the patient. He feels “run 
down,” tires easily, and is generally “below 
par.” Anorexia may become marked, and, 
if the patient does not force himself to eat, 
a serious and progressive loss of weight may 
ensue. 

(c) Stools. — Constipation is commonly 
marked and may have been present for a 
number of years. Blood, either gross or 
microscopic, may be present, and is more apt 
to appear in cases of myomas and ulcerat- 
ing malignant growths. 

(f) Mass. — If the tumor is large 
enough, the patient may complain of a mass 
which he has felt increasing gradually in 
size for some time. Malignant tumors are 
more apt to be noticed subjectively, as their 
growth is more rapid and more apparent. 

Phy.ncal signs: (a) General appear- 
ance. — When the physician is consulted, the 
picture is that of a chronic partial obstruc- 
tion. The patient is a cachectic individual, 
under-weight and under-nourished. He is 
pale, especially in malignant conditions, and 
emaciated in extreme cases. 

(b) Tenderness. — There may be slight 
tenderness over the tumor mass in some 


cases, but it is seldom widespread or ex- 
quisite. 

(c) Palpation. — A mass is felt if the 
tumor has attained sufficient size; in other 
cases, an indefinite sense of resistance is en- 
countered. Voluntar}’’ muscle spasm is oc- 
casionally present but no actual rigidity. 

(d) Distention and tympanites. — A 
slight fullness may be noted in the earlier 
stages of obstruction, but marked distention 
does not appear until the obstruction is com- 
plete. 

(c) Blood picture. — A secondary ane- 
mia is the rule with malignant tumors, less 
constant with benign. It may reach a 
severe degree if there has been profuse 
hemorrhage from the bowel — even to the 
point of endangering life. The leukocyte 
count is not constant but tends to be slightly 
elevated. 

(f) Stools. — Blood, either microscopic 
or gross, may be demonstrated, more con- 
stantly in malignant tumors and myomas. 

(B) Non-obstructive tumors. — There is 
a small group of tumors which, by growing 
away from the lumen of the intestine into 
a free cavity, do not produce a mechanical 
obstruction, and consequently the symptoms 
are dependent entirely upon toxicity and 
pressure. The clinical picture is most ob- 
scure and no hint of the condition is gained 
until the tumor is large enough to be pal- 
pated. The neoplasms of this group are 
most commonly malignant (carcinomas), 
although numbers of the chronic inflamma- 
tory group of lesions are sometimes found. 

Symptoms: Malaise. — This is the first 
and practically the only symptom noticed by 
the patient. He tires easily and may be- 
come short of breath upon slight e.xertion. 
The pulse rate may be slightly irregular, and 
slight loss of weight and anorexia soon ap- 
pear. The physician is sought, but nothing 
that will account for the symptoms is found. 
The condition progresses steadily until the 
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(c) Stools . — ^The bowels below the ob- 
struction become emptied after a time. 
Soon after, tenesmus begins and small 
amounts of blood}^ mucus are passed at fre- 
quent intervals, arising from the squeezed 
and constricted portion of the intussuscep- 
tum. No further free bowel movements 
occur after the condition is well established. 

(d) Shock . — ^This does not develop at 
first but in all probabilit}^ will be established 
by the time the clinician reaches the patient. 

(e) Distention . — This develops after a 
few hours and is not so marked as in other 
types of intestinal obstruction. In some 
cases it is absent altogether, while in others 
it may be a marked and distressing symp- 
tom. 

(f) Mass in abdomen . — Frequently the 
patient may state that he has felt a mass 
develop in one of the lower quadrants, some 
hours after the onset of pain and vomiting, 
and when the abatement of the latter symp- 
toms have given him a sense of false secur- 
ity. 

Physical signs: (a) Palpatio 11 . — The 
abdomen is slightly distended but not mark- 
edly tympanitic. In extreme cases peristaltic 
waves may be seen. Tenderness is not a 
marked feature. Palpation of a mass is 
fairly constant; it is caused by the tele- 
scoped bowel and is more easily palpable as 
the condition progresses. It is sausage- 
shaped and hard and rigid during the at- 
tacks of pain ; most commonly located in one 
of the lower quadrants but occasionally it 
may be felt in the region of the transverse 
colon. It is slightly tender but not ex- 
quisitely so, and may change in size and 
position from day to day as the intussuscep- 
tion progresses. 

(h) Appearancc.~-Tht patient may 
reach a state of shock late in the course of 
the attack. The skin will be cold, clammy, 
and pallid and the patient apathetic. If the 
condition is chronic and of long standing, 
the patient may be emaciated. 


(c) Temperature, ptdse, and respira- 
tion . — These data are especially valuable in 
determining the presence of shock. If 
shock is present, the pulse will be rapid, 
thready, and of poor volume. Respirations 
will be rapid and shallow. The tempera- 
ture is usually subnormal. 

(d) Blood examination . — The red cells 
and hemoglobin usually indicate a moderate 
degree of secondary anemia. The leu- 
kocyte count is moderately elevated. 

(ej Stools . — ^Blood and mucus in small 
amounts comprise the bowel movements. 
The former is easily detected in the gross 
and is a nearl}' constant finding. 

(f) Vomitns — ^Vomiting is not copious 
and the fluid is thick and bile-stained. 
Occasionally it is stercoraceous, if the intus- 
susception is low in the intestinal tract. 

(,2) Encroachment upon the lumen . — 
This may occur by constriction of the lumen 
by a malignant growth encircling the gut, by 
an internal tumor protruding gradually into 
the lumen, or by pressure from the outside 
by a neoplasm of the external form. Malig- 
nant tumors usually cause symptoms by con- 
striction or pressure; benign, more fre- 
quently by protrusion and filling of the 
lumen — the mode of production is mechanic- 
ally different, but the result and symptoms 
are essentially the same. The rapidity of 
growth is naturally more marked in malig- 
nant tumors, and the patient shows the char- 
acteristic systemic features of a malignancy. 

Symptoms . — The mode of onset is much 
more gradual than is the case with intussus- 
ception. The patient may feel “below par 
for a number of months before symptoms of 
actual obstruction set in. 

(a) Pain.— The pain is commonly dif- 
fuse in the lower abdomen, but may some- 
times be confined to one or the other lower 
quadrant. In a few cases, the diagnosis 0 
appendicitis \vas made. In still other cases, 
pain localized about the umbilicus, t is 
most frequently dull and aching; at ot e* 
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Pdsccption. In either event, there is dil.'it.'ition 
of the dnodemnn above that point, jjreater 
when the ohstruetion is complete. I his 
shows in the X-ray fdm after a hariuin meal 
as a larj^e dense slnidow followinij the {gen- 
eral contour and direction of the duodennm 
to the i)oint of ohstruetion. I'in^'er-like 
projections of the barium shadow may also 
he seen in the dilated crypts of Licherkiihn. 
One is justified, in .‘^uch a case, in diajrnosin.<j 
obstruction, which in the majority of cases 
is due to a tumor. If the obstruction oc- 
curs in tbc third portion of the duodenum, 
however, it is apt to be confused with gas- 
tromcsenteric ileus. Six-hour j^astric re- 
tention as shown in the "astro-intestinal 
series is. accordint^ to Golden (1), strongly 
indicative of a duodenal tumor. 

(2) Filling dcfccl . — Carcinomas which 
are early and have produced an erosion in 
the duodenal wall give a picture strongly 
resembling that of duodenal ulcer. The 
similarity may be so great that it is impos- 
sible to distinguish between the two. and 
one is forced to rely upon clinical data, the 
history of onset, and gastric acidity. The 
defect is usually a small irregular crater and 
may occur in any part of the duodenum. 
Quite frequently found in the region of the 
ampulla, it is valuable in differentiating 
early carcinoma of the ampulla from car- 
cinoma of the head of the pancreas. 

(3) Encroachment npon the lumen. 
Constricting malignant growths are some- 
times seen in the X-ray film as indenta- 
tions upon the barium shadow from both 
sides. In the earlier stages this may not be 
marked, and there may be no dilatation. As 
the constriction continues and obstiuction 
increases, dilatation begins to appear, and a 
large shadow is seen proximal to the 
growth, with a tiny thread of barium trick- 
ling through. 

A solitary tumor nodule developing m the 
wall of the duodenum may be revealed as 
an indentation in the barium shadow, if it is 
of sufficient size. It is impossible in this 


case, however, to .say whether the tumor is 
benign or malignant. In the constricting 
form, the evidence is in favor of malig- 
nancy. 'I'here is occa.sionally seen a decrease 
in the density of the barium .shadow which 
is not a true indentation, and one receives 
the impression that the tumor causing it is 
not continuous with the wall but is floating 
loose in the lumen. These are usually 
papillomas at the end of a pedicle; when ob- 
served by the fluoroscope they may be seen 
to change position. On rare occasions bits 
of barium may be seen to stick in the crev- 
ices of the papilloma after the rest of the 
barium meal has passed on through the duo- 
denum. 

Jejunum and proximal ileum . — This is 
the part of the small intestine which is mov- 
able, and, while it conforms to the general 
divisions described by Mall (8), it is ex- 
tremely difficult to locate a lesion by X-ray 
examination. 

(]) Dilatation . — This is the type of le- 
sion most frequently seen. It is caused by an 
obstruction and may be found anywhere in 
the cavity occupied by the intestines. A 
considerable length of intestine may be 
dilated, and, following the barium meal, the 
shadow may appear in large, dense, irreg- 
ular coils. As the barium settles, the 
shadow will be shorter and bulbous, ending 
at the point of obstruction ; or, if the obstruc- 
tion is not complete, a thin ribbon of barium 
may trickle through. Even this may change 
position with subsequent examinations, un- 
less the growth has fixed it to the abdominal 
wall. 

V ery little can be determined regarding 
the character of the lesion from the X-ra}'- 
findings, and in those cases which produce 
no obstruction it is futile to attempt a diag- 
nosis. 

(2) Dense shadow . — The tumor will 
sometimes be visible in a flat plate of the 
abdomen witliout a barium meal. It will 
be seen merely as a large irregular shadow. 
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visible only when the tumor is large and the 
consistency dense. This cannot justify a 
diagnosis alone, since there are many other 
conditions which may cast the same type of 
shadow.' In conjunction with positive clin- 
ical data, however, it gives a valuable lead. 

Terminal ileum . — This is the site of pre- 
dilection for tumors of the chronic inflam- 
matory group and lymphosarcoma. The 
reason for this is not certain, but the exces- 
sive lymphoid tissue in this region, the so- 
called Peyer’s patches, evidently predisposes 
to this type of tumor. 

(1) Dilatation . — Obstruction is the most 
frequent lesion, causing a dilatation of the 
gut above the tumor similar in every way 
to that described in the previous group, ex- 
cept that the shadow is more constantly 
fixed. The barium meal shows a bulbous 
dilatation of the ileum down to the point of 
obstruction. The barium enema discloses a 
partially collapsed large intestine. The bari- 
um flows up to the point of obstruction and 
then stops. When such a picture is con- 
stantly in the right lower quadrant in two 
or more positions, one is reasonably justified 
in placing the tumor in the lower ileum. 

(2) Filling defect . — Occasional cases 
may show a slight defect in the lower ileum. 
This is not constant, but when it does appear 
and is confirmed by subsequent X-ray exam- 
ination, it offers a diagnostic point. A 
more constant finding is an incompletelv 
filled cecum. This may be due to involve- 
ment of the cecum or to pressure upon it 
from the outside by the mass in the ileum. A 
third condition preventing filling of the 
cecum is an intussusception of the ileum into 
the cecum. These findings are not infal- 
lible ; it is seldom possible to decide the site 
of tire original growth, whether primary in 
the cecum or ileum. 

(,3) Dense shadoiv . — ^This finding bears 
the same significance as when found in the 
jejuno-ileum. It is caused by a large tumor 


of dense consistency, and changes position 
yery little, if at all, in repeated films. 

(4) Pscudodivcrticulum . — Soper (2) has 
emphasized the appearance of a shadow re- 
sembling that produced by a true divertic- 
ulum, in large eroded carcinomas. The 
shadow in the latter is more irregular and 
frequently a gas bubble is seen at the highest 
portion of the cavity. However, no cases 
of this type have been encountered in this 
series of tumors. 


V. CASE REPORTS 


Case I. — E. L. (Fig. 1), a white male, 
aged 52, came to the hospital complaining 
of epigastric pain and recurrent vomiting of 
three months’ duration. The symptoms had 
increased during the past few weeks, and 
when admitted to the hospital he was vomit- 
ing everything eaten and suffering from 
severe abdominal cramps. Physical exam- 
ination showed marked tenderness of the 
epigastrium and visible peristaltic waves. 
He frequently vomited small amounts of 
bile-stained fluid. X-ray examination fol- 
lowing a barimn meal revealed marked dila- 
tation of the duodenum throughout its 
whole length, and moderate dilatation of the 
stomach. The seat of obstruction was 
thought to be near the duodenojejunal junc- 
tion. 

At operation, a firm sessile tumor 9.5 X 
4.5 X 3.5 cm., projecting into the lumen 
and covered by a freely moA^able intact mu- 
cous membrane, was removed from the dis- 
tal third of the duodenum. Histological 
examination showed it to be a fibroma, com- 


posed of adult fibroblasts. 

Recovery was uneventful and the patient 
was discharged completely well. Sixteen 
months later he reported for re-examination 


in excellent health. 

Case II.— T. S. (Fig. 2), a white male, 
aged 68, rvas admitted to the Union Me- 
morial Hospital complaining of a growing 
pain in the epigastrium of six weeks dura- 
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tioii. Six niontlis previously he had first 
noticed a j^radually increasinj,'' fullness in 
the epif^astriuni. Actual jiaiu hej^an three 
weeks before admission and was most in- 
tense two to three hours after meals. He 
had lost seven pounds in three months. 
Physical examination showed a (piestionahlc 
mass in the right upper (piadrant which was 
not tender. X-ray hlms .showed moderate 
dilatation of the fir.st part of the duodenum, 
below which there was an area of decreased 
density in the barium shadow. 'I'hc diag- 
nosis of benign papilloma of the duodenum 
was made, and the patient underwent a 
laparotomy. At operation, a long papillary 
cauliflower-like tumor was found attached 
bv a thick pedicle on the duodenal side of 
the pvlorus. Microscopical examination 
showed it to be a typical glandular hyper- 
plasia and in one part of the tumor malig- 
nant degeneration had set in. 

Following operation, the patient devel- 
oped signs of peritonitis and died on the 
fourth day after operation. 

Case III. — C. L., a while female, aged 19, 
came to tlie hospital complaining of weak- 
ness of several years’ duration. She had 
had a “blood tumor” removed from the 
tongue at the age of seven years. She had 
been treated for anemia, with little more 
than temporary improvement. During the 
past 3 'ear she had complained of gaseous 
eructation and constipation. She was a 
thin, very pale individual. Physical exam- 
ination was otherwise negative. The blood 
examination revealed a profound secondary 
anemia: red blood count was 1,860,000; 
hemoglobin 19 per cent. Stools were black 
and strongly positive for blood. X-ray ex- 
amination showed a suggested filling defect 
in the second portion of the duodenum. The 
condition was thought to be due to a tumor 
of the duodenum in the presence of an ob- 
scure anemia, and a blood transfusion was 
given in preparation for operation. 

At operation, a rounded nodule 2 cm. in 
diameter was found involving the mucosa 



Fig. 1. Rocnlgenogram following barium meal. 
The stomach and duodenum are enormouslj' dilated 
and the valvulae conniventes can be seen plainly. 
The site of the lesion was placed near the duodeno- 
jejunal junction. No actual filling defect can be 
seen. (Dr. Dean Lewis’ case.) 


and submucosa of the second third of the 
duodenum. The tumor was dark red on 
section and oozed blood. Microscopic sec- 
tion showed numerous sinuses containing 
many red cells. Diagnosis, hemangioma 
duodenum. 

The tumor was excised and the patient’s 
recovery was uncomplicated. Stools were 
free from blood for several days, but it re- 
appeared and was present at the last report, 
six weeks after operation, although the gen- 
eral condition of the patient was improved. 

Case IV. — E. B., colored male, aged 60, 
was admitted to the hospital complaining of 
indigestion, weakness, and anorexia. Symp- 
toms had developed over a period of six 
months. He had lost a moderate amount 
of weight. Epigastric pain, intensified by 
eating, had developed, and he vomited fre- 
quentl}^ The vomitus on a few occasions 
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contained old blood. Constipation was most complete obstruction. The ileum 
marked. above the obstruction was tremendously di- 

He was a poorly nourished colored man, lated and below it was collapsed. Histolog- 
somewhat under-weight, and showing mod- ical examination showed a dense collection 
erate pallor of the mucous membranes. The of small round cells, similar to those of the 



Fig 2 Roentgenogram following barium meal The stomach is moderately 
dilated and there is a bulbous dilatation of the first part of the duodenum, 
wnth a decrease in the intensity of the shadow Distal to this there is an 
entire absence of barium shadoiv A malignant papilloma was removed at 
operation from the first portion of the duodenum. (Patient of Dr. J. T. 

Finnej, Sr Material for photograph obtained through the courtesy of Dr 
Finnej and Dr Charles A Waters ) 


abdomen was distended and active peristal- 
tic waves were seen in the h}pogastric and 
iliac regions. An indefinite sense of resist- 
ance was encountered in the epigastrium. 

The X-ray film showed enormously di- 
lated coils of small intestine, but the point 
of obstruction could not be determined. A 
barium enema showed no defect in the large 
intestine. The diagnosis of obstruction in 
the small intestine was made, and explora- 
tory laparotomy advised. 

At operation, a constricting tumor the 
size of an Englidy walnut was found four 
feet above tbe ileocecal valve, causing al- 


lymphocytic series. The neighboring glands 
w'ere enlarged, but soft, and showed no sign 
of malignancy. Diagnosis, chronic inflam- 
matory tumor of the ileum. 

Case V.— -U. M. (Fig. 3), a white 
male, aged 69, came to the hospital com- 
plaining of indigestion and general malaise. 
He had felt “below^ par” for several months. 
Ten days previously he had noticed some 
irregularity of his pulse and for the last 
week he had had moderate indigestion, wflth 
intermittent attacks of dull abdominal pain. 
On physical examination a dense irregular 
mass the size of a grapefruit w^as found m 
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tlie lower left (|u:ulrant. X-ray examina- 
tion showed moderate dilatation of the loops 
of the ilenm. with evidences of partial ob- 
struction. 

Exploratory laparotomy was performed 
and a larcje ah.scess found attached to the 


ti.ssue was removed for diagnosis. Micro- 
.scopic .section showed small round cells, sim- 
ilar to tho.se of the lymphoc3'tic serie.s, close- 
ly packed together, hut with the appearance 
of malignancy. Diagno.sis, sarcoma of the 
ileum. 



Fig 3 Roentgenogram of small intestine and colon following barium meal 
and barium enema The large intestine is completely filled The lowest coil 
of the ileum can be made out and is moderately dilated m the terminal por- 
tion before it passes into an area of constriction just proximal to the ileo- 
cecal valve A tiny, thread-like stream of barium can be seen entering the 
cecum (X-ray film obtained through the courtesy of the Union Memorial 
Hospital ) 


ileum It was acuated and drained and The patient developed peritonitis and died 
a communication found between the intes- five days after the operation 
tinal lumen and the abscess cavity Culture Case VI— A. P., colored female, aged 
from the abscess grew B. colt. A piece of 46, came to the hospital complaining of gen- ^ 
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eral malaise for six months; intermittent, 
cramp-like, diffuse pains in abdomen; pro- 
fuse diarrhea for three months ; nausea and 
vomiting for several days, four or five times 
a day. The patient was anemic and com- 
plained of the most intense pain in the right 
lower quadrant. There was some voluntary 
rigidity. An irregular, tender mass in the 
right lower quadrant was felt on rectal ex- 
amination, external to the rectum and seem- 
ing to be fairly well fixed. Red blood count 
was 3,290,000; hemoglobin 72 per cent; 
free hydrochloric acid, 0. X-ray examina- 
tion showed the sigmoid to be pulled to the 
right and the cecum incompletely filled. The 
pre-operative impression was that this was a 
case of intestinal obstruction due to malig- 
nancy at the ileocecal junction. 

At operation, an annular growth was 
found constricting the ileum 13 cm. above 
the valve, but lying against the cecum and 
compressing it. Resection was done and 
the ileum anastomosed to the cecum. Micro- 
scopic section showed large malignant cells 
of the epithelial type. Diagnosis, carcinoma 
of the ileum. 

The patient recovered from the operation 
and was discharged as improved. When last 
seen, six weeks after the operation, she had 
a discharging sinus. Further follow-up was 
impossible as the patient left the city. 

Case VII. — C. H., colored male, aged 68, 
was admitted to the hospital with the com- 
plaint of cramp-like pains in the abdomen, 
anorexia, vomiting, and constipation devel- 
oping and progressing over a period of six 
months. He had lost forty pounds in 
weight. At times he had felt a lump the 
size of a hen’s egg in the right lower quad- 
rant. He was an emaciated old negro man, 
with distinct pallor of the mucous mem- 
branes. A sausage-shaped tumor mass was 
felt in the right lower quadrant, appearing 
and disappearing with loud gurgling sounds. 
Upon rectal examination a small hard mass 
could be felt outside the rectum, high up on 


the right. Occasional peristaltic waves could 
be seen coincident with the attacks of pain. 
The blood showed a moderate secondary 
anemia. Stools were negative for blood. 
There was no free hydrochloric acid in the 
gastric contents. X-ray examination’ showed 
an obstruction at the ileocecal junction 
which suggested a malignant process. The 
condition was diagnosed as intestinal ob- 
struction due to a neoplasm of the colon, 
and a laparotomy was performed. A hard, 
cartilaginous, annular tumor was found 20 
cm. above the ileocecal valve, causing partial 
obstruction of the lumen. It was resected 
and a lateral entero-enterostomy performed. 

Following operation, the patient developed 
generalized peritonitis and died two days 
later. 

Microscopic section showed a tumor com- 
posed of large malignant epithelial cells. 
Diagnosis, carcinoma of the ileum. 

Case VIII. — G. S., white male, aged 37, 
came to the hospital complaining of pain in 
the right side. Eight months before he had 
felt something give wa)'’ inside his abdomen 
following a strain. He began to feel ill, lost 
weight, became nauseated, and vomited at 
intervals. He occasionally noticed that his 
stools were blood-streaked. There was a 
period of remission during which he was 
almost entirely free from symptoms, but 
seven weeks before admission the pain had 
returned and later he began to vomit fre- 
quently and was constipated. 

Ph)'^sical examination showed a pale, 
emaciated white man. Findings were nega- 
tive except for a rounded, movable mass in 
the right lower quadrant, which was tender 
to pressure. He had a severe secondary 
anemia, but stools were negative for blood. 
The X-ray film showed a filling defect a 
short way aboA’'e the cecum. It was diag- 
nosed as neoplasm of the ascending colon, 
and a laparotomy was performed.' At opera 
tion, a hard, annular, constricting tumor was 
found encircling the ileum 4 cm. abore the 



RAll'ORD: TUMORS OF S^FALL FNTKSTIN1-: 


269 


valve. It had iiUussvjHocpted into the cecum, 
prodticin.uf a partial ohstruction, hut the over- 
lying mucosa was intact. 'I'he cecum and 
terminal ileum were resected and an ilco- 
colostomy performed. Recovery was un- 
complicated and he was discharged as im- 
proved. Histologically, the tumor was com- 
posed of small round cells densely jjacked to- 
gether. They did not have the general ap- 
pearance of malignancy. Diagnosis, chronic 
inflammatory tumor. 

SUMMARY 

Eighty-two tumors, occurring in the 
small intestine between the pylorus and 
ileocecal valve, have been found in the 
records of the Surgical Pathological Labora- 
tory of the Johns Hopkins Hospital. Of 
this number, 40 per cent were malignant and 
60 per cent were benign. Only 51 per cent 
showed symptoms, the remainder being 
found at autopsy. Those giving symptoms 
have been studied in an attempt to classify 
the tumor according to the symptomatology. 
It was found that tlie .symptoms produced 
varied according to the mechanical condition 
produced in the bowel, which in the ma- 
jority of cases was obstruction. 

Malignant tumors showed the superim- 
posed effect of any gastro-intestinal malig- 
nancy, namely, cachexia, loss of weight, and 
anemia. 

Tumors of the duodenum produced symp- 
toms more acutely than lower in the intes- 
tine, and were frequently confused with 
tumors of the stomach and ulcers of the 
duodenum. 

Absence of free hydrochloric acid in the 
gastric contents in the presence of carcinoma 
of the small intestine occurs so nearly con- 
stantly as to make it an important diagnostic 
feature. 

The presence of occult blood following a 
meat-free diet is important, and. if repeated- 
ly positive, is of great significance. 


X-ray examination offers the best positive 
means of diagnosis, but it is not infallible. 
N^egativc findings do not rule out a lesion ; 
positive findings do not necessarily indicate 
a tumor. Only when used in conjunction 
with important clinical data can its worth be 
evaluated. The X-ray examination should 
include a flat film of the abdomen and a 
barium enema, in addition to the regular 
gastro-intestinal series. The greate.st care 
.should be exercised in making and examin- 
ing the films, and any doubtful finding 
checked by repeating the examination. 

CONXLUSIOXS 

The symptomatology of tumors of the 
small intestine is at best an obscure subject. 
Due to the paucity of material the clinician 
is unable to compare case reports and formu- 
late a working standard. The rarity of such 
tumors has discouraged correct diagnoses on 
some occasions simply by the laws of chance. 
Not more than half of this group of neo- 
plasms studied in this clinic caused symp- 
toms. These cases, 42 in number, have been 
studied meticulously with regard to the clin- 
ical manifestations and an attempt has been 
made to provide a working basis for diag- 
nosis. 

The findings correspond roughly to those 
of other gastro-intestinal tumors, especially 
in the laboratory tests. Localization is the 
most difficult. The X-ray examination is 
invaluable in this respect and one should 
never neglect to do a thorough roentgen- 
ologic study of the whole gastro-intestinal 
tract if the clinical symptoms point to a 
tumor in this system. Even under these cir- 
cumstances, the X-ray is not infallible. Le- 
sions seen in the roentgenogram should be 
compared with the other laboratory findings, 
especially the finding of occult blood in the 
stool, and evaluated in respect to these find- 
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Emphasis should be placed on a thorough 
and careful investigation these means of 
examination in er'^ery case in which the diag- 
nosis is obscure. The correct diagnosis will 
by no means be made in every case but it 
should materially aid the surgeon in recog- 
nizing the stage of advancement of the 
lesion, thereby giving the patient the ad- 
vantage of an early operation, or, if the 
condition is hopelessly advanced, prevent 
him from undergoing a useless and dis- 
comforting laparotomy. 
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I'rnin tlic Surfjical l,:it)or:it<)iy of tin- joliii'; H(i])k'ins Ilo'ijjitnl and University 


W illl.i: oslcHMiiyditis in the majority 
of eases is a disease of childhood, 
tliere is ;i plow suhacute type which 
may appear at any ai^e. In this tjpe the 
proccPP may tfo on for a lon,t>: time, the re- 
sult bcin" an osseous formation cpiitc difl'i- 
cult to diflercntialc from sarcoma. The 


causative affcnt in practically all the cases is 
an attenuated orfranism of low virulence, 
which has been present in the system for a 
Ion}? period of time. The patient gains a 
certain amount of resistance against this 
organism, the result being a subacute rather 
than an acute type of osteomyelitis. 



1 /I Case 1. Roentgenogram showing a 
:ount of 14,000 



Fig. 1-F Same case as shown in Figure 1-A 
A second X-ray film, taken one year later, show- 
ing the complete healing of the lesion. 
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Fig 2 Case 2 Roentgenogram showing new 
bone formation and bone destruction somewhat sug- 
gestue of sarcoma Exploration showed granula- 
tion tissue only 


Because of the great difficulty in reaching 
a correct diagnosis and because the treat- 
ment depends so entirely upon the correct 
diagnosis, every means at one’s disposal 
must be used to arrive at this important 
decision. A few days’ delay will not affect 
the results. As in all bone lesions, the 
burden of proof should be to demonstrate 
the malignancy of the condition A very 
careful history should be taken, a careful 


search made for a history of injury or of 
any acute infection, and above all an ex- 
haustive examination must be carried out to 
locate any possible foci, however slight. 

A number of cases have entered the clinic 
in which a differential diagnosis has been 
exceedingl}'- difficult. Some patients with 
an initial diagnosis of sarcoma are well to- 
day without radical treatment of any kind. 

In this group of cases, which is being re- 
ported as a group for the first time, there is 
a history of injury in two, bad teeth in one, 
a carbuncle in one, and osteomyelitis ten 
years before admission in another. 

In all these cases pain in and an enlarge- 
ment of the part affected were the symptoms 
of the onset, and in all cases the femur has 
been involved. A leukocytosis in all but 
one case has been present, while the Wasser- 
mann was negative in all. 

Case 1. — Three months before entering 
the clinic the patient had an attack of 
“sciatica,” affecting the right leg. Five 
teeth were extracted and the back was 
strapped. A few weeks later he noticed 
soreness and swelling of the right thigh. 
Two weeks later he had more pain and 
swelling. The diagnosis of osteogenic sai- 
coma was made by an outside doctor. 

Examination . — The right thigh is much 
larger than the left and there seems to be 
a thickness of the femur at the upper and 
middle third. This thickness almost sur- 
rounds the entire femur. It is not tender. 

Tonsils infected and sinuses cloud). 
White blood count 14,000. Wassermann 
negative. 

X-ray examination of chest negati've- 
X-ray film shows a thickening of the peri- 
osteum but no real breaking through. There 
is a slight shadow in the medullar)^ cant) 
and a tiny calcified spot about one an a 
half inches from the femur. This does not 
impress one as a malignant lesion, u , 
rather, as a benign infective process o 
osteomyelitis. 

The patient was kept at rest. The tonsi 
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were roniovccl atul a .Mthninctnis rcsortioii of 
the septum done. 

Tlirec mouths after we saw him. a seeptes- 
trum about 8 hv .1 mm. was removed from 


A .second X-ray film made one year later 
shows the bone lesion to be entirely healed 
and the femur normal. 

'I'lie linal dia/,mosis was osteomyelitis, 



Fie .3 Case 3 Antero-posterior and lateral views, showing marked scle- 
rosis in the middle third of the femur, with suggestive sequestrum and in- 
volucrum One year later a small piece of bone was removed m a pocket of 
pus at the site of the indentation shown m the film. The white count was 

16,500. 


the thigh. No gross pus was found at 
operation. Microscopic section did not 
show any sarcomatous change. Culture of 
tissue removed showed Staphylococcus 


subacute type, with ossifying periostitis. 
This patient is perfectly well, two years 
later. 

Case 2. — Patient is a white male, aged 
42. Five months before admission to the 


aureus. 
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clinic, the patient had a carbuncle on the 
lower portion of the left thigh which healed 
in two weeks. Following this, severe pain 
in the same leg developed, diagnosed and 
treated as “rheumatism.” 


and tissue was removed. Microscopic sec- 
tion at this time showed new bone forma- 
tion, with vascular cellular tissue between 
the bone and lamelte, more typical of an 
inflammatory reaction than of a sarcoma. 



Fjg 4-W Case 4. Roentgenogram 
showing periosteal new bone forma- 
tion in the upper femur, suggestive 
of early sarcoma. This film was 
made in January, 1924. 


\ 



Fig. 4-B. Roentgenogram showing 
increased sclerosis and a shrinking in 
the periosteal new bone. This film 
was made in April, 1925, after a 
course of X-ray therapy had been 
administered. 


On examination tlie left upper leg is 
found to be swollen about the middle third, 
tapering toward both the knee and the hip 
joints. The swelling extends around the 
entire leg, is rather hard, and gives the im- 
pression of bone formation. Wassermann 
negative. No temperature and no increase 
in leukocyte count. 

X-ray examination shows new bone 
formation and bone destruction, chiefly on 
the medial side of the cortical bone, and 
some involvement of the marrow cavity. 

The X-ray findings suggest periosteal sar- 
coma. 

Through fear of amputation, the patient 
left the hospital before operation. He later 
entered a hospital in Philadelphia, where ex- 
ploration was done and a small piece of bone 


This patient, following rest and hospital 
are after operation, made an uneventful re 
every. The final diagnosis was osteomye- 
itis, subacute in type, with ossifying pe>'i 
istitis of the upper end of the femur. 

X-ray examination three years after 
iperation showed a healed bone lesion 
ieven years later the patient was well. 

Case 3.— -The patient was a white male, 
,ged 18. Sixteen months before X-ray films 
vere received for diagnosis, the boy 
lurt his leg while wrestling. His lej, "3 
ore for one or two days; there was 
ever and no swelling; pain on P^^^ssure 
ight femur was noted. Following n 
ury, he worked as a plumber’s helper c ^ 
lIso danced for long periods of , j 

eg began to hurt and was quite p 
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Fig. 5-A. Case 5. Roentgenogram showing bone 
sclerosis and periosteal roughening in the right 
femur in a patient who had had osteomyelitis nine 
J'cars prc\ iously (with apparent healing) in the right 
tibia. 


Fig. _4-C. Roentgenogram of the arrested lesion, 
made in December, 1926, after further X-ray treat- 
ment. Same case as shown in Figures 4-/1 and 4-B 


after an all-night dance. Some slight fever 
and temperature resulted. 

Examination of the bo}^ showed some 
swelling over the right femur and some 
bony thickening, which seemed to extend 
completely around the femur. There was 
also a definite bulging of the soft parts in 
an irregular manner. 

The X-ray film made after his first injury 
showed no bone change at all. X-ray 
films made after his second attack showed 
a very marked bony thickening of the mid- 


dle third of the femur. It looked as though 
an involucrum and a sequestrum were 
present in the center of the shaft. The 
sequestrum seemed almost detached. There 
was some spicule formation along the outer 
border of the involucrum. This resembled 
a picture of osteomyelitis more than a sar- 
coma. Such light areas are rarely seen in 
SJircoma. At the lower end of the femur 
there was a definite bone cyst. The white 
blood count was 16,500; the blood Wasser- 
mann was negative. One year later X-ray 
examination showed a small piece of bone 
becoming detached, but no definite change 
in the main mass. Operation for removal 
of the small nieces of bone was nerformed. 
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Following the removal of two more de- 
tached pieces of bone a sinus developed, and 
this gradually healed without loss of more 
bone. Five years after his original attack 
the patient is well. The final diagnosis was 
osteomyelitis of the subacute type in the 
right femur. 

Case 4. — The patient was a white male, 
aged 18, who was injured in a football game 
one month before admission. At this time 
he had a slight limp and complained of a 
great deal of pain, particularly at night. 
There was no swelling. He had been 
treated by an osteopath for three weeks, fol- 
lowing which treatment there was some 
swelling. 

The blood Wassermann was negatir’-e, and 
the white blood count was 15,850. On 
palpation we could feel a mass at the junc- 
tion of the upper and middle third of the 
left femur, most marked on the lateral 
surface. 

X-ra)' examination showed a definite soft- 
part tumor without bone. A definite area 
of destruction in the cortical layer beneath 
the new bone formation was visible. The 
new formation surrounding the entire shaft 
was suggestive of periostitis, and the mar- 
row cavity was very suggesti^'e of osteo- 
porosis. This ruled out ossifying peri- 
ostitis, and the diagnosis rested between 
osteomyelitis and sarcoma. In sarcoma, 
present so high in the femur, amputation as 
yet has not obtained a cure, and we must 
consider some form of sclerosing periostitis 
as a possibility. It would be wiser in this 
case to tr\' X-ray therapy first and then cut 
down upon the tumor if necessary to settle 
the diagnosis. 

X-ray treatment was given at intervals. 
Three months after treatment there was an 
area of breaking down, with pus formation, 
and a small piece of bone was removed. 
Six months after treatment the periosteal 
mass was distinctly smaller. The soft-part 
tumor partly disappeared. X-ray examina- 
tion showed a healed process. X-ray find- 



Fig. 5-B. Same case as shown in Figure S-A. 
Roentgenogram made one month later, showing in- 
creased bone destruction. 


ings of the lungs had been entirely nega- 
tive throughout. 

It is now over seven years since this 
patient entered the clinic and since his in- 
jur}^ and, as far as our examinations can 
tell, he is perfectly well. 

The final diagnosis was osteomyelitis with 
ossifying periostitis. 

Case 5.— The patient was a white male, 
aged 25, who had had osteomyelitis of the 
right tibia when he was 16 years of age, 
which apparently had healed completely 
At the age of 23 a small sinus developed 
over the old scar. This drained for five 
or six months and then healed. 
months before entering the clinic he had 
pain over the right thigh following a long 
automobile drive and a game of go t. 
There had been slight fever for one month. 
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On examination of tliis Icij no sofl-parl 
infillralion was foimcl. but the scar was ad- 
herent to the muscle. Some tliiclcenintt of 
tlie bone arovind the lower third of the 
femur was present. There was no evidence 
of any acute disease or of a ncopla.-im ; how- 
ever, the patient felt a little tenderness over 
the scar. 

The X-ray films in this ease, taken one 
month apart, showed an area of destruction 
in the region of the medullary canal about 
the junction of the middle and lower third 
of the right femur. Surrounding this area 
there was an irregular thickening and some 
new 1x)ne formation. It did not suggest a 
neoplasm hut rather a subacute osteomye- 
litis. About two months later, following 
excessive exercise, it again became sore, hut 
under rest returned to normal and no opera- 
tion was necessary. The final diagnosis 
was subacute osteomyelitis. The patient 
has been well over two years. 

Had the diagnosis of sarcoma been made 
the most radical amputation possible would 
have been necessary with such extensive in- 


volvement of the hone and the lesion’s posi- 
tion near the trochanter. This could not 
have offered more than a slight chance of a 
cure. 'J'he diagnosis of subacute osteomye- 
litis having been made in all cases, the sum- 
mary of the treatment given is as follows: 

Case 1. — Foci of infection removed or 
cleared up; removal of some sequestra, fol- 
lowed by proi^cr rest and care. The patient 
has been well for two years. 

Case 2. — Exploratoiy operation; removal 
of tissue for diagnosis, followed by proper 
hospital care. Patient lived for ten years. 

Case 3. — Removal of sequestra and clear- 
ing up of foci of infection. Patient has 
been well for five years. 

Case 4. — X-ray treatment; removal of 
sequestra. Patient has been well for seven 
years. 

Case 5. — No operation; rest. The 
patient has been well for two years. 

None of these cases had any radical 
operation performed, the main treatment be- 
ing removal of any foci of infection present, 
followed by proper hygienic care. 



LESIONS OF THE UPPER FEMUR 

By GEORGE T THOMPSON, Baltimore, ]^Uryl\nd 
From the Surgical Pathological Laboratory of the Johns Hopkins Hospital and Uni\ersity 


T umors of bone of the upper femur 
present to the surgeon a problem which 
differs from that of lesions of bone 
elsewhere. The basis for this difference ap- 
pears to be : 

(1) The greatly increased liability of the 
upper femur to become the site of tu- 
mor metastasis ; 

(2) The inaccessibility of the upper femur, 
hiding all but large, advanced tumors 
unless they be specially examined for ; 




Fig 1 Metastatic carcinoma \ white female, 
aged 54, came to her phjsician fitty-seven months 
after a radical amputation of a breast, presenting 
the abo\e X-raj film There was a local recurrence 
in the breast scar eightj months following the pri- 
mary operation, and death, one month subsequently 
The' X-rat film show s paichj bone destruction, ex- 
pansion of the shatt, and some new bone formation 
Path No 35,420 


(3) The assumption that “sciatic” pains 
are ph 3 '-siologic ; 

(4) The increased liability of bone cysts 
to form here. 

In any lesion of bone an accurate diagno- 



Fig 2 Bone cyst The patient was a white fe- 
ile, aged 14, who presented a history of pain in 
r hip and knee of nine days duration 
IS advised to prerent further bending ofU u 
le X-ray film, taken at the time of *e "rst visit, 
ows an expansive tumor occupying the greater 
ichantenc region, with moderate coxa yar 
;lc bone formation Trabeculation is J 

ray film taken three .rears later shorved increased 
pansion of the cyst One year 
n reproduced above was taken, a pathologic trac 
■e occurred Path No 34,176 
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sis is of the first iniportniuc if the siirf,'coii 
is to give the patient the iienelit of an opera- 
tion when operation is needed, or the benefit 
of more conservative treatment when sncli 
treatment is indicated. 'J'he difTicnlties in- 
volved are. first, a diagnosis, and second, the 
fitting of the treatment to the diagnosis. 
Bolli of these offer problems peculiar to the 
iipi)cr femur. 

Afalignant lesions of the upper femur are 
not peculiar in their variety, including mul- 
tiple myeloma, metastatic carcinoma, and 
the varieties of sarcoma. The situation is. 
however, altered by the fact that just over 
one-half of the malignant lesions at this site 
are metastatic growths. Of 71 malignancies 
of the upper femur that are recorded in the 
Surgical Pathological Laboratory of the 
Johns Hopkins Hospital, 36 are metastatic 
growths from tumors elsewhere. This 
group of 36 cases is thus removed from the 
possibility of surgical cure. Palliative meas- 
ures — X-ray, radium, and Coley’s serum — 
are all that the surgeon can offer the patient 
afflicted with such bone involvement. In 
case of the other malignant lesions, here as 
elsewhere, early diagnosis is of prime im- 
portance. Advanced cases make surgery in- 
effectual because of distant metastasis, and 
even in relatively early cases there are local 
difficulties. 

■The common history of lesions of the up- 
per femur is that the patient first experi- 
ences pain in and about the hip, and goes to 
his local physician or chiropractor, who 
treats him for “rheumatism” by massage, 
light, etc. He continues this for a time, and 
finally he goes to some one who has the 
possibility of a bone tumor in mind, palpates 
for it, and makes an X-ray film. But the 
delay in diagnosis has made the chance of 
cure a hope rather than a probability. Had 
the tumor been in any other of the long 
bones, as the ulna, the tibia, or the humerus, 
where a tumor would have been readily pal- 
pated, probably by the patient himself, or 
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Fig. 3. Ossifying periostitis. The patient was a 
white female, .aged 30, who had had trouble with 
her hip for seven years. At its inception the condi- 
hon had been diagnosed as osteomyelitis. In the 
X-ray film, taken seven years after the onset of 
her trouble, there ,are seen calcified nodules, distant 
from the main calcified mass, and extensive ossifica- 
tion, suggesting bone formation on the basis of an 
old osteomyelitic or psoas abscess. A recent X-ray 
film, t.aken seven years after the one shown here- 
ivith, depicts the condition to be practically un- 
changed. Path. No. 33,958. 


where pain occasioned by the lesion would 
not have been labelled “sciatic” or “rheu- 
matic” and considered as functional, discov- 
ery would in most instances have been much 
earlier and cure more likely. It is a sig- 
nificant fact that of the malignancies of the 
upper femur, recorded in the Surgical Path- 
ological Laboratory of the Johns Hopkins 
Hospital, there are no five-year cures, 
whereas five-year cures of the sarcomas of 
the upper humerus, a more accessible bone, 
total four. 

Of the benign lesions, less need be said. 
Their importance is largely a negative one 
— they must be recognized and differentiat- 
ed from the malignant lesions. Nearly one- 
half are bone cysts. Symmetrical expansion 
of the bone shell, pathologic fracture, de- 
formity due to long use of a weakened bone, 
age, and absence of symptoms make recogni- 
tion without biopsy relatively easy. Wb'*" 
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Fig 4 Ewing’s sarcoma A white female, aged 
14, who ga\c a history of pain and swelling of 
eighteen months' duration Three and a half months 
after an exploratory operation the patient died The 
X-ray film shows typical, omon-pcel stratification m 
the newly formed bone, symmetrical expansion of 
the shaft, and no encroachment upon the marrow 
cavity Path No 15,745 

fractured, they usualh heal upon simple fix- 
ation. 

Exostoses — usuall} discovered accidental- 
ly — are characterized hv tumor only, vvith 


limitation of movement if the site is such 
that mechanical interference is produced. 
X-ray films are diagnostic The possibility 
of change into a secondary chondromyxo- 
sarcoma must be borne in mind. 

Recognition of giant-cell tumors and 
their differentiation, as in bone cysts, are 
more difficult at the head of the femur. 
Here there are three different and separate 
epiphyses, one each for the head, the greater 
trochanter, and the lesser trochanter. Thus 
the rule that giant-cell tumors develop only 
in the epiphysis and bone cysts only in the 
shaft becomes of less help in differentiating 
tumors of this region (It is true that the 
upper humerus has three epiphyses, but they 
fuse with one another early, and later unite 
with the shaft.) The age of the patient is 
of the greatest help Giant-cell tumors gen- 
erally occur in patients over twenty-five; 
bone cysts, generally in patients under eight- 
een. Differentiation from chondrosarcoma, 
which is of more importance, is more diffi- 
cult. The protracted clinical course, and the 
deformity of bone produced by weight-bear- 
ing in giant-cell tumors and bone cysts have 
distinct diagnostic significance. 

Myositis ossificans — not properly a lesion 
of bone — can be recognized in the X-ray 
film by the intervention of a layer of non- 
osseous tissue between the ossified tumor 
and the underlying bone. A history of 
trauma is obtained. 

Ossifying periostitis offers the same diag- 
nostic problem here as in the other long 
bones. We must exclude Ewing’s tumor, 
periosteal sarcoma, and scurvy in extremely 
young patients. Certain diagnosis, without 
biopsy, is sometimes impossible. A Wasser- 
mann test will sometimes save operation. 
Needless surgery is to be av'oided, but opera- 
tion to determine the nature of the lesion, 
where radical treatment — if it is malignant 
— will offer hope of cure or the greatest 
prolongation of life, is the procedure of 
choice when other methods of diagnosis fail. 
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Tile fullowiii},' shows the <Hslrihu- 
tion of Uunoi s of the upper femur, recortled 
in (he Sur^^ical Katiioloj^ical Lalioralory of 
the Johns Mopkins Hospital, compared to 
those of tile upiicr humerus. 


t.milk 1 



Upper 

femur 

Upper 

humerus 

Ossifying jieriostitis 


6 

.Mvositis ossificans 


1 

Exostoses 

18 

22 

Benign chondromas 


2 

Bone evsts 


32 


T.\m.K I (conliuucd) 


Upper Upper 
femur humerus 


( jiaiU-cfll tumors 7 9 

ICwiiig’.s tumor 8 2 

Metastatic tumors 36 15 

M»)li;i)e niyrltmn 4 0 

Periosteal .sarcoma II 21 

I'ihrosarcoma 2 ' 1 

Osteolytic sarcoma 6 ]7 

Total cases 146 134 


'(Vital malifiuaut le.sions 67 62 

'/Vital hcniKU lesions ; 79 72 


IV'rccntaRe maliguaut 46 46 

Kumlicr of 5-year cures 0 4 

Percentage of 5-ycar ciire.s 0 6.4 


PATHOLOGIC FRACTURE 

By E. DAVID WEIXBERG, M.D, Baltimo3?e, Mvrvxvxd 
From the Surgical Pathological Laboratory of the Johns Hopkins Hospital and Universitj' 


I X a Study of 1,700 bone tumors of all 
b'pes. benign and malignant, there 
tvere found 160 pathologic fractures. 
The largest incidence. 62 per cent, occurred 
in multiple myeloma; 45 per cent were 
foimd in bone cysts, and in the group of 
metastatic carcinomas there were 33 per 
cent. 

Naturally, we would expect die largest 
number of padiologic fractures to occur in 
the bone lesions which are characterized by 
bone destruction, with little or no bone pro- 
duction, This explains the high incidence 
in multiple myeloma and bone cysts. We 
find an exception, however, in giant-cell 



Fig. 1. Pathologic tracture through a benign bone 
cvst in the upiier end ot the femur The femur is 
the bone most frequenth the ^eat of cathologic frac- 
ture and the benign pone c\st is a tumor in which 
pathologic fracture most otten marks the on^et of 
clinical symptoms. This tracture healed spontane- 

oush • 


TABLE I 


Tj^pes of tumors 

Percentage of 
pathologic fractures 

Exostosis 

' 1)4% 

Bone cist 

ii 45%-50% 

Giant-cell tumor 

14% 

Chond romi-xoma 

15% 

Multiple mi'cloma 

65% 

Metastatic carcinoma 

33% 

Sarcoma (osteohdic) 

35% 

Sarcoma (periosteal) 

3.7% 


tumors, probably accounted for by their 
location near the epiphA-sis, Avhereas the 
odier lesions occur as a rule in the shaft of 
the bone. We find a higher incidence of 
pathologic fractures in metastases from 
carcinoma of the breast as compared to 
metastases from carcinoma of the prostate. 
In the latter case, diere is comparatively 
littie bone destruction and more new bone 
formation, while in the former, there is a 
great deal of bone destruction with little or 
no new bone formation. In the periosteal 
type of sarcoma tiiere is a diffuse or peri- 
osteal involvement at first. In this tj’pe, 
pathologic fracture occurred in only 3.7 per 
cent of die cases, whereas it was pres- 
ent in 35 per cent of the osteoh-tic t}'pe of 
sarcoma. Among the exostoses, we have 
seen no instance in which the fracture has 
occurred from the disease, although it is 
possible in cases in which there is a historj'^ 
of trauma sulficient to cause a fracture in a 
normal bone. 

The role die pathologic fracture plays in 
the symptomatologA' varies with the type of 
tumor. In bone cysts, it is the symptom of 
onset in 38 out of 55 fractures. In only 
one instance in 1 5 fractures was it the factor 
which disclosed the underlying giant-cell 
tumor. Here, we usually get a historj' of 
pain, swelling, stiffness, and trauma before 
the fracture occurs. In none of the pri- 
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niarv sirconias or jj^rowth*' is the 

fracUnc the primary symptom. (Jesdiiclc- 
ter and Copeland ( H. in their e.Nlensive and 
ahlc study of multiple myeloma, state that, 
“while a i)atholo.e;ic fracture is not infre- 


commonly in the ujiper end of the femur, 
the upper end of the humerus, and the upper 
en<l of the tibia. 

Ossification of these fractures in the dif- 
ferent groups also shows a tremendous vari- 



Fig 2 Pathologic fracture in a benign giant-ccll tumor of the lower radius 
The lo^^er end of the radius is the most frequent site of this type of tumor. 
These fractures in giant-cell tumors do not heal unless the disease is treated 


quently the source of the first stmptoin of 
onset, it is less frequent!} recognized in it- 
self as an initial sign of tlie disease. 

Nearly ecery bone in the body has been 
the site of pathologic fracture. The femur 
is by far the most frequently involved, the 
humerus being next. Multiple myeloma^ is 
characterized by the fact that it usually in- 
volves the bones of the thorax— the ribs, 
sternum, vertebrae, and clavicles-^vhereas 
the other tumors seem to have a predilection 
for the long pipe bones In multiple mye- 
loma we also haie instances of several path- 
ologic fractures occurring in different bones 
at the same time Bone cysts occur most 


ation. In bone c} sts they always heal, and, 
if the fracture is extensive enough, it will 
also cause the cyst to ossify In giant-cel! 
tumors, we find that not one healed when 
the fracture occurred through the central 
part of the tumor. When the lesion per- 
forates the bone shell there is evidence of 
ossification in the shell only. This tumor 
seems to destroy all osteoblastic power of 
the involved bone. In four of the cases of 
sarcoma in which there was a history of 
fracture, the fractures occurred in bones 
which, on X-ray examination, revealed no 
other abnormalities The fractures healed, 
and, at a later date, sarcoma developed. In 
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one case, a fracture occurred in a bone by operation is necessary. In giant-cell 
which showed areas of osteoporosis. The tumors, we have four modes of attack; 
fracture healed, but eleven months later a (a) irradiation; (b) curettement, with ther- 
typical sarcoma developed. Therefore, mal cauterization; frj resection; fdj ampu- 
while ossification may occur in this group, tation. 





Fig. 3. Pathologic fracture in the upper humerus, which is the seat of an 
osteolytic sarcoma. Healing never fakes place in this type of fracture, and the 
prognosis in this disease is extremely poor. 


it is quite rare. In some of the cases of 
multiple myeloma, there are evidences of 
ossification within a normal period; in 
others, union is delayed, while some do not 
heal at all. In an atypical case reported by 
Geschickter (2), there was a pathologic 
fracture. It was splinted, and healed; 
some time after the splint had been re- 
moved, however, a refracture took place. 
This one also healed, with splinting. 

The treatment of the fracture varies with 
the type of tumor in which it has occurred. 
In a bone cyst, we simply immobilize. If 
the fracture is not complete or if the cyst 
does not ossify, crushing of the bone shell 


Treatment depends on the location and 
extent. Herendeen (3) claims that if X- 
ray dosage is not too strong, healing will 
occur. However, the treatment is pro- 
longed, more uncertain, and without the ad- 
vantage of biopsy. In malignant disease 
the treatment is rarely centered around the 
pathologic fracture, unless the fracture oc- 
curs during a course of irradiation, or sub- 
sequent to a local operation. In such in- 
stances, splinting and irradiation should be 
used in an attempt to restore the continuity. 

The fracture, however, has a distinct 
place both in the diagnosis and the treatment 
of the malignant condition itself. In car- 
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tilai^inous tumors iiivctlvinij tlic louff hones, 
with medullary destruction, a patholottic 
fracture is usually an indication of some 
variant of chondrosarcoma. In other types 
of sarcoma as well as this tyjie. the presence 


no union occur.s, cauterize the tumors with 
the thermal canter}-, or curct and cauterize 
with zinc chloride. 'Freatcd otherwise, they 
will recur. 

(leschicktcr f4) is of the opinion that 



Fid. 4. Fracture in a case of multiple myeloma 
In addition to the lesion in the 
areas of involvement can be seen m 5 Jjf’ 

and scapula. Multiple myeloma the highe^ in- 
cidence of pathologic fracture of all '5°"® 

In rare cases these fractures may 
prognosis for the disease itself is hopeless. 





Fig. 5. A case of metastatic carcinoma, with 
marked destruction and fracture of the femur. 
Healing of the fracture is very rare m cases of 
metastatic carcinoma to bone, and the outcome of 
the disease is practically always fatal 


of a fracture favors radical treatment, pref- 
erably amputation or radical resection, as 

it renders the limb useless 

In the bones of the hand and m those of 
the foot (with the exception of the os 
calcis) there are no malignant lesions 
an^^n^he entire 1,700 cases. The ma}^ 
iw are chondromas and bone cysB, wh.le 
LVw are of the giant-cell type. One 
thLefore. treat such fractures by 
in. them to determine if they oss.fy. It 


there is a histological and clinical paradox 
in chondromas or chondromyxoma. From 
his clinical experience, and from an inten- 
sive follow-up system, it seems that the 
chondromas of the bones of the hands and 
feet (with the exception of the os calcis) 
clinically are always benign. In the large 
bones, the long pipe bones, and the sternum 
they are always potentially malignant. 
Nevertheless, histologically, the sections of 
the tumors from the large bones nearly 
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Fie 7. A case of periosteal osteogenic sarcoma 
of the pelvis, producing splintering and fracture of 
the ischium. This sarcoma was of the cliondro- 
sarcoma type and was secondary to an osteochon- 
droma of the pelvis. Tliis patient died in spite ^of 
deep X-ray therapy. 


ettre in f^iant-ccll tuinor, tinlc.ss it is too far 
atlvaiKctl. 

(-1) In sarcoma and metastatic carci- 
noma. a patholog'ic fracture in a long l)one 
generally indicates radical treatment — either 
a resection or an amputation — because the 
limb will otherwise be useless and painful. 
I'inally, by precautionary measures, such as 
crutches or .splints, we can often prevent a 
pathologic fr.'icture in a destructive lesion. 
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WORKING RULES FOR LESIONS OF 
THE BONE 

As experience accumulates in the larger 
clinics where the diagnosis of bone lesions 
is a daily problem, it becomes increasingly 
evident that certain working rules can be 
formulated, which will simplify greatly the 
problem of diagnosis and facilitate accuracy 
in the procedures recommended at consulta- 
tion. Too often when an important de- 
cision is to be made by the consultant, the 
initial steps taken in the case have been in- 
adequate or ill advised and much valuable 
time is lost. For this reason an attempt 
has been made to set up the following work- 
ing rules which are subject to revision in 
the light of subsequent experience. 

THE RULES OF PROCEDURE 

1. Take X-ray films after every severe 
injury followed by pain on motion of the 
part, or when there is increasing tenderness, 
swelling, and pain over the bone. The 
films should be retaken if not clear, and 
views should be obtained in two different 
directions. 

2. Take an X-ray film of the opposite 
side for comparison ; early changes are 
otherwise indiscernible. 

3. Multiple foci of pathology or diffuse 
lesions in bone or about a joint in the first 


film taken demand a film of the entire pelvis 
(lumbar spine and upper femurs included) 
and chest (with upper arms included) to 
rule out multiple bone or joint involvement, 
which usually contra-indicates surgery, and 
narrows the possibilities for diagnosis. An 
examination of the urine for Bence-Jones 
bodies is also essential. 

4. Take a complete history and do a 
thorough physical examination, with special 
emphasis on palpation and search for a 
primary focus of infection or cancer out- 
side of bone. Strive to rule out acute osteo- 
myelitis by history and examination, for 
in no other lesion of bone is a moderate de- 
gree of delay costly. 

5. If acute osteomyelitis is ruled out, 
use the X-ray film for consultation when in 
doubt, before surgery. Surgery is rarely 
indicated in the multiple lesions and in the 
minority of single lesions. There is no 
harm in waiting for a confirming opinion. 

6. While waiting, put the part at rest 
and give deep X-ray or radium therapy to 
determine radiosensitivity. Four out of 
eight types of solitary bone tumors are 
radiosensitive — this provides a therapeutic 
test. 

7. Regardless of the diagnosis, do not 
operate without a Wassermann reaction re- 
port. 

8. Before operating for a malignant 
lesion of bone take an X-ray of the chest 
to rule out metastases. 

9. Puhnonar}^ metastases in a film of the 
chest are not proved unless there is fluid in 
the chest, cachexia, or a recurrent tumor or 
metastatic gland elsewhere in the body. A 
chest film does not contra-indicate surger} , 
if signs of metastases are doubtful. 

10. Do not explore a doubtful tumor un- 
less adequate provision has been made for 


288 



EDITORIAL 


289 


tlic interpretation of the biopsy material and 
for a radical operation if indicated. 

11. If a previous operation has been 
done make every attempt to secure sections 
or tissue for examination. 

12. Always explore the tumor before 
amputatinti:. complyinij first with Rule 10, 
using a tourniquet and ])referahly the cau- 
tery or electric needle. 


8. Malignancy following upon a benign 
hone cyst or a benign giant-cell tumor has 
never been proved although a central chon- 
droma resembling the.se lesions may undergo 
sarcomatous change. 

9. In young patients under twenty, le- 
sions which are predominantly osteolytic are 
usually benign, with the exception of osteo- 
lytic sarcoma; and lesions with bone forma- 
tion within the cortical confines in the me- 


Rl'I.KS KOK niAf.XOSIS 

1. Tumors of the small bones of the 
hands and feet (excluding the os calcis) are 
usually benign. 

2. A central tumor of the sternum is a 
benign chondroma. 

3. " A central bone-destructive lesion in 
the epiphysis of the lower radius which ex- 
pands the cortex is practically always a 


dullary spaces, also arc usually benign, with 
tile exception of early Ewing’s tumor. Os- 
teolytic sarcoma is indicated by a marked 
destruction of the cortex without expansion, 
and Ewing’s tumor by being radiosensitive. 

10. In patients over thirty (adults) bone- 
destructive lesions that escape beyond the 
cortex are usually malignant unless occur- 
ring in an epiphysis (giant-cell tumor), in 
the small bones of the hand or foot (chon- 


giant-cell tumor. 

4. Diffuse bending or bowing of the 
bone is in favor of a benign lesion. 

5. Multiple lesions in children and in 
adolescents up to twenty years of age are be- 
nign, excepting bone dissemination from ma- 
lignanc)’^ in internal organs, and in late Ew- 
ing’s tumor. Multiple lesions in adults are 
malignant, except Paget’s osteitis defor- 
mans and osteomalacia, and distinctly joint 


droma), or at a joint (tuberculosis). Peri- 
osteal bone formation predominating in 
adults is usually benign. Distinctly perios- 
teal bone formation in young patients, un- 
less surmounting a pedicle of normal bone, 
is usually malignant. 

RULES FOR TREATMENT 

1. Where the Wassermann reaction is 


lesions. . . positive, a course of antisyphilitic treatment 

6. A protracted history in adults is in essential before instituting surger}^. 

favor of a benign lesion, wdth the following ^ X-ray therapy should be discon- 


outstanding exceptions: _ tinned in favor of surgery if definite results 

(a) Secondary chondrosai coma occurring obtained in six wrecks, 

in benign exostoses or chondroma. 3. A sarcoma at the upper end of the fe- 

(h) Secondary osteolytic sarcoma a le 

site of an old infection or trauma 4. In the bones of the arm and the fibu- 

(c) Sarcoma arising m ag la, a radical resection offers as much for the 


deformans. 

(d) Sarcoma arising in 


recurrent myosi- 


cure of malignant disease as does amputa- 
tion. 


tis ossificans 

7. Lesions characterized penost 

bone formation in adults are 
whereas in patients under Y 

ly indicates malignancy unless 
mation surmounts a pedicle o r 


5. Unless multiple bone involvement is 
inflammatory beyond exception, surgery is 
contra-indicated. 

6. The folloAving tumors of bone are ra- 

; (^) 
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chondral forms of osteogenic sarcoma; 

(c) highly cellular forms of fibrosarcoma; 

(d) giant-cell tumor and giant-cell variants 
of bone cysts. 

7. Pain is relieved and life lengthened 
by irradiation in metastatic carcinoma. 

8. Deep X-ray therapy ma}' be used to 


control pain in bone disease temporarily ex- 
cept in cases in which there is an acute in- 
fection. 

9. Pathologic fractures may heal in any 
form of bone disease and never in them- 
selves constitute a cause for amputation. 

Charles F. Geschickter, M.D. 
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Intravenous 
Urogra 

J^atest r^dvance 

C OMPREHENSIVE tests 
by competent American in- 
vestigators have demonstrated 
the efficiency of a new agent for 
intravenous urography. This 
product — Skiodan — is iodo- 
methane sulphonate of sodium, containing about 52 per cent of iodine in firm 
combination. Its principal characteristics are as follows: 

1. Efficient in 20 Gram dose. 2. Promptly produces renal shadow. 3. Almost com- 
pletely eliminated in a few hours. 4. Well tolerated, without symptoms of iodism. 

Instrumental Pyclograpfiy 

For pyelography by direct injection through ureteral 
catheters, Skiodan has also proved satisfactory because 
of the absence of irritation and the density of the 
shadows. 

SKIODAN 

Trademark 

Brand o^METHlODAL 

Literature sent on request 

Skiodan is obtainable in bottles cf 20 Grams from 
wholesale druggists and from dealers in x-ray supplies. 





SKIODAN INTRAVENOUS UROGRAPHY 


WiNTHROP CHEIVpQAL COMPANY. INC 

170 VARICK STREET vvinthrop EW YORK. N Y. 
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Gallbladder 

Visualization 

is successfully accomplished by the 
oral administration of 


It is an original product and the re- 
sult of extensive research 




'HADOCOl; 

Trade Marlt i 

— for — j] 
^holecystogrup^} r 



Each bottle contains one dose 

Imitated by others but 
equaled by none 

Davies, Rose & Co., Ltd. 

Manufacturing Chemists Boston, MasS.,U.S.A. 
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La 

Radiologia 

Medica 

Official Organ of 

The Italian Society of Medical 
Radiology 

Monthly Review 

directed by 

Dr. Prof. Felice Perussia 
with the collaboration of the leading 
Italian Radiologists 

Yearly Subscriptions: 

Italy loo Lire 

Foreign .... 115 Lire 

MILAN, (33) Via Comelico, l 
ITALY 
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RADIOLOGY 


The Official Organ of the British Insti- 
tute of Radiology incorporated with the 
Rontgen Society. 

Hon. Editors: 

G, W. C. KAYE, O. B. E., M. A., D. Sc. 

RUSSELL J. REYNOLDS, M. B., B. S., 
M. I. E. E. 
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advance. 

Specimen copy sent on application to the 
Publishers: 

WILLIAM HEINEMANN 
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99 Great Russell Street, London, W. C. 1. 
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Speed that joins tvith freedom from lag and 
grainlessness to give clear, sharp images, 
even of mo\'ing organs, is possessed by 
all Patterson Intensifying Screens. Radiolo- 
gists tlie world over enjoy a feeling of secu- 
rity when diagnosis is madefrom radiographs 
exposed with the aid of Pattersons. 

Patterson Screens eliminate guesswork. The 
careful, precise methods of manufacture, 
backed by years of intensive research, pro- 
duces absolute uniformity in every screen. 
And the flexibility of Pattersons permits 
their use as either upper or lower screens — 
assures perfect contact “with the film — ban- 
ishes blurred images and poor definition. 

For speed, unifomiity and dependable 
diagnosis insist on cassettes equipped 
with Patterson Intensifying Screens. 

THE PATTERSON SCREEN COMPANY 

Dtpi. R TOWANDA. PENN.. U.S.A. 


Patterson 
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Screens 

INTENSIFYING FLUOROSCOPIC 




SCREEN SPECIALISTS FOR MOKE THAN 16 YEARS 





New X--Ray Monographs 

PHYSICS OF RADIOLOGY 

For the Student of Roentgenology and Radium Therapy 
■ • By J. L. WEATHERWAX, M.A., PAiWe/pAw 

Foreword by Henry K. Pancoast, h.d., PhiUdelphia 

This book is thought to be unique in that it does not duplicate any book now on the market. The author, who 
is recognized as one of the outstanding physicists in radiological work, has for nine years been teaching physics to 
radiologists attending the Graduate School of Medicine of the University of Pennsylvania. This book grew out of 
this course. The material is deemed essential to enable the radiologist to apply radiology in a scientific manner. 
The aim is to teach the physical fundamentals in such a manner that any radiologist can make an interpretation 
of dosage technic, intensity, rate, etc., at any time. Only the fundamental physical prindples employed in roent- 
genographic work are considered. 

Flexible fabrikoid, 260 pages, 121 illustrations - ^y.oo net 




THE CHEST 
IN CHILDREN 

Roentgenohgically Considered 
By E. GORDON STOLOFF, m.d.. New York 

Foreword by Bela Schick, m.d.. New York 

Written by a pediatrician who has also been trained 
in roentgenology. His experience is based not only on 
the bed-ridden infant and child in hospital praaice, but 
also on the ambulatory patient in the pediatric dispensary 
and in private practice. While the subje« is roentgeno- 
logically considered THE ROENTGEN DIAGNOSIS IS based 
AND BUILT UP ON CUNICAL AND PATHOLOGICAL OB- 
SERVATION. Gives a comprehensive understanding of 
the chest in infants and children. 

4to, cloth, 42^ pages, 406 roentgen-ray studies 
and ip clinical illustrations - $iy.oo net 


PEPTIC 

ULCER 

Clinical Roentgenology, with Case Histories 
By JACOB BUCKSTEIN, m.d.. New York 
Introduction by Harold E. Santee, m.d.. New York 
“This beautiful book on pepdc ulcer . . . was written 
by a clim'dan who conducts his own Roentgen examina- 
tions. . . . The Roentgenological studies on the patho- 
logical anatomy of gastric and duodenal ulcers are gra- 
phically portrayed. All the case reports reveal the fact 
that the author has checked, in the operating-room, the 
lesion exhibited by the surgeon. . . . The chapter on 
gastrojejunal and jejunal ulcer seems to be particularly 
commendable, containing illustrations and case reports 
that are very satisfactory .” — Medical Herald 

4to, cloth, j6t pages, 240 roentgen-ray studies 
and 4/ clinical illustrations - f 12.00 net 


Second Printing in Six Months 

THE CHEST 

Roentgenohgically Considered 
By LeROY SANTE, M.D., St. Louis 

“A magnificent work . . . absolutely invaluable for the roentgenologist, internist, lung spedalist, and for those 
doing lung or chest surgery.” — Northwest Mediane. “A work of large proportions . . . deserves considerable favorable 
comment. The extensive experience of Sante is refleaed in many ways throughout the various chapters.” — J.A.M.A. 
All-inclusive . . . without doubt the best American book ever published on this subject.” — Radiology. “A monu- 
mental volume . . . the author has indeed given the subject an unusual, careful and spedal study.” — Med. Journal 
& Record. “Very complete; the arrangement is excellent; the discussion full and to the point. ... A decided step 
forward in the study and diagnosis of morbid conditions of the chest.” — Annals Jnt. Medicine. 

410, cloth, 252 pages, py6 roentgen-ray studies and i6j clinical illustrations - ^20.00 net 

Complete Catalogue and Circulars on request 

PAUL B. HOEBER. BIS ' PUBLISHERS ' 76 FIFTH AVE., N.Y. 

Publishers of Annals of Roentgenology; The American Journal of Surgery; Annals of Medical History, etc. 
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“Over IV2 times the useful radiation when 
operated at 200 K.V’. . . 

The curves above illustrate the smooth, constant poten- 
tial delivered by the Westinghouse Quadrocondex, as 
compared with the pulsating current produced by 
mechanically rectified deep therapy generators. Unlike 
the latter, where only a portion of each wave is rectified, 
the Quadrocondex utilizes the entire wave, using large 
condensers to eliminate pulsation. 

The advantages of this constant potential are so marked 
that they are now recognized by leading radiotherapeu- 
tists throughout America and Europe. As Mutscheller’s* 
summary of his investigations shows: — 

“1. Surface doses obtained with constant voltage radiations are considerably 
larger chan those obtained with rectified current, and the depth doses of con- 
stant voltage radiations are increased in a greater proportion than surface doses. 



"2. The average wave length of the constant voltage radiation is distinctly 
shorter than that of pulsating current radiation, and the spectra show clearly 
that the constant voltage radiation contains a smaller percentage of long wave 
lengths or low penetrating rays. 


and has no moving parts. 

r-— — n 


•■ 3 . Due to this fact, the same extent of absorption uniformity or 'homogeniza- 
tion' can be obtained with a thinner biter. 

"4. Furthermore, for equal energies forced through a tube the useful pene- 
trating radiation from constant voltage current at ZOO K.V., operation is, on 
the average, slightly over 1V4 times as great." 



Send for a new bulletin describing the Westinghouse 
Quadrocondex — and also a series of interesting reprints 
from radiological journals amplifying the advantages of 
constant potential in X-ray deep therapy. Westinghouse 
X-Ray Company, Inc., Dept. E-2, Long Island City, 
New York, U. S. A. 

-from "Uniform VpUase vs. Pulsating 
^rronts m Owical Deep Therap/’ 
by A.Mutscheller, Ph.D.in ^'Radiolo^ ’’ 
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McCutchen Portable X-Ray Fracture Device 



The above with the biplane fluoroscopic screen and two oil-immersed tubes would serve as an ideal 
arrangement for Fracture and Foreign Body Room, thus eliminating the danger of over-head wiring 
and providing a shock-proof unit. 



The two view arrangement on the x-ray 
table* so that broken bones may be seen in 
two directions, energizing each tube individu- 
ally or simultaneously — one view serving as an 
immediate check on the other, while exten- 
sion is applied with the McCutchen X-ray 
Fracture Device. 

The fracture can be reduced, fluoroscoped, 
or radiographed, when necessary, and cast 
applied all on the x-ray table 

Fractured extremities can best be handled 
where adequate x-ray facilities are available. 

It is sometimes possible to utilize the old 
fluoroscopic table, converting same into a 
fracture or foreign body unit, using the oi 
immersed, or shock-proof arrangement, wit 
the McCutchen X-ray Fracture Device. 

Literature sent on request. Wntc 415 
Metropolitan Bldg , St. Louis, Mo 
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McCutchen Portable X-Ray Fracture Device 



Fig. 3. Biplane view. Both tubes energized at same time, three foot switches can be used: — one to control tube above table, 
one for the tube below, and one for energizing both tubes at the same lime. Traction is made by lever while under fluoro- 
sconic vision. This is an ideal arrangement, for the reduction of fractures and the removal of foreign bodies, when the biplane 
fluoroscopic screen is used in conjunction with shock-proof X-ray apparatus. 
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Bronchography 

in tuberculous patients 


BROMIPIN 33 % 



BROMINIZED SESAME 

OIL MERCK 

Send for information 


MERCK & CO. INC. 

Rahway, N* 



Write for a free Professional 
Sample and descriptive folder. 

You can buy l-X Barium from 
your regular X-Ray Supply 
Dealer. 


5 points of 
distinction 

1 It stays in suspension. 

2 It is palatable. 

3 Constipation is minimized. 
4 It gives better radiographs. 
5 It is easy to prepare. 
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Three Books Treating Subjects of Interest 

to the Physician 

Cholecystography 

GAIX BLADDER DISEASE 

by David S. Beilin, M. D. 

CONCISlvNlLSS Brief text profusely illustrated with radiograph productions tells 
the slor\' of interpretation and diagnosis at the first reading. 

PROCEDURE It not only contains a wealth of diagnostic material, but also gives a 
step-by-step procedure which Includes all of the technical factors involved. 

ILLUSTRj'VTIONS The 12.5 radiograph illustrations are not reversed. They appear 
just as you see them in your own shadow box. 

TEXT This work, is written in “text" form. It is not just another book to read, 
but one to keep always on hand as a reference. Cloth, .$6.00. 

X-Ray Technic 


MODERN X-RAV TECHNIC 

by Ed. C. Jerman, D. Sc. 

MODERN X-RiVY TECHNIC gives simple answers to technical x-ray problems 
based on years of experience by an x-ray pioneer. 

STUDY OF THIS BOOK makes the work easier and the radiographs of greater 
diagnostic value. 260 pages — 100 illustrations. (Also available in Spanish.) 

Cloth $5.50. Fle.\ible Black Leather $7.50. 

Diathermy 

DIATHERMY IN THE TREATMENT OF 
GENITO-URINARY DISEASES 

by Corbus and O’ Conor 

REVISIED EDITION gives information concerning the simplification and 
standardization of technic, and complete data upon final results obtained by the 
authors, who are pioneers in this work, in the United States. In the words of a 
reviewer, “The work is a valuable contribution to the literature of genito-urinary 
therapeutics” and “contains all the essential information which should be requisite to 
any urologist who desires to be fully acquainted with diathermy.” 

200 pages — ^33 illustrations. Cloth Binding $5.00. 

ORDER BLANK 

2642 University Ave. THE BRUCE PUBLISHING COMPANY Saint Paul, Minnesota 
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Radiological Technicians having proper qualifications and complying with the 
requirements of the Registry Board may be registered in 


The American Registry 
of Radiological 
T echnicians 


The value of such registration in helping to maintain or improve the standards 
of this vocation is apparent. It has many other advantages to the Radiologist 
as well as to the Technician. 


PERSONNEL OF THE REGISTRY BOARD 

The Registry is under control of, the following Radiologists: 

President — Dr. L. R. Sante - - _ - - Saint Louis, Missouri 

For the Radiological Society of North America 

Vice President — Dr. Robert Arens . - . - Chicago, Illinois 

For the Radiological Society of North America 

Secretary — Dr. Byron H. Jackson - - - Scranton, Pennsylvania 

For the Radiological Society of North America 

Examiner — Mr. Ed. C. Jeeman Chicago, Illinois 

For the American Society of Radiographers 

All communications should be sent to J. R. Bruce, Executive Secretary, 

2642 University Avenue, Saint Paul, Minnesota 
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THE CHOICE IS YOCHS 



OUTPUT OF FITHER 
100 MA AT 100 PKV 



Type K-Special 
MECHANICALLY 
RECTIFIED 


Complete 

$1400«oo 


Complete 

$1045.00 


Electrically and Mechanically both machines are on the same high 
plane of excellence. Both are equipped with the Patented Limited 
Capacity Safety Winding which minimizes danger of electrical shock to 
patient or operator. The KSV may be supplied with either a Metalix 
or a Glass Kenotron Tube. Either of these Machines will radiograph 
a chest at 6 feet in 1 /TSS second. 

Othei* Machines fi*om $395.oo Up 

Write for Descriptive Literature 

STANDARD X-RAY CO. 

1934 ]V. Burling St. CHICAGO, IM.. 

Makers of 

‘•LIMITED CAPACITY SAFETY X-RAY TRANSFORMERS*^ 

The Largest Exclusive Manufacturer of X-Ray Equipment 

in the United States. 
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New York 
Post - Graduate 

MEDICAL SCHOOL AND HOSPITAL 
offers courses in 

ROENTGENOLOGY 


A basic course of six weeks in the principles 
and practice of roentgenology is followed by an 
advanced course of six weeks in plate interpre- 
tation, fluoroscopy, and therapy. Admission to 
the advanced course is granted to those who have 
completed the basic course, or who have had at 
least 5 years* experience in roentgenology. 

Further instruction in roentgenology’ may be 
individually arranged for on completion of the 
three months* work. 

Under the direction of Dr. William H. Jleyer. 

Licensed physicians in good standing are ad- 
mitted to these courses. 

The next basic course begins April 6, 1931 ; the 
next advanced course begins May 18, 1931. 

For descriptive booklet and 
further information, address 

THE DEAN, 

304 East 20th St., New York City 
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ages. 

The illustration (at left) shows a 150,000-volt installation 
employed at the Bureau of Standards, Washington, D. C.» 
which does not draw enough current to interfere with the 
operation of X-Ray or kenotron tubes. 

By the employment of proper auxiliary apparatus and correction 
charts, an accuracy of 0.01% is obtained. This system of 
measuring high potentials is not affected by atmospheric condi- 
tions and eliminates the use of the spark gap, spectrographs, 
and primary voltage measurements. 

As the resistors are carefully protected by corona cases, it is 
possible to make measurements of potentials up to 300,000 
volts or more. 

Readings may be made by associate apparatus such ss a 
D'Arsonval movement (milliammeter or high resistance volt- 
meter) or remotely by the use of a Leeds and Northrup 
recorder. 
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estinghouse announces; 


a rectifying valve tube 
based on new principles 
possessing character- 
istics far superior to 
present types 

Prolonged research by Westinghouse 
scientists into the fundamental prob- 
lems underlying rectification, valve tube 
construction and emission from fila- 
ments has resulted in a rectifying valve 
tube based on new principles. Exaaing 
tests prove this new Westinghouse tube 
possesses characteristics far superior 
to present types. Its new type of fila- 
ment construaion insures enormous 
overload capacity, marked uniformity 
of operation, and exceptionally long, 
useful life. This new Westinghouse con- 
tribution to the advance of X-Ray is 
now available to roentgenologists as 
standard equipment with the Westing- 
house Quadrex, the ultra-rapid radio- 
graphic generator. Naturally you will 
wish to be familiar with this remark- 
able new development — so send for 
details today. Westinghouse X-Ray 
Company, Inc., Dept. E-1 Long Island 
City, New York, U. S. A. 


®ms® WM 




Tfje Wfstnjf^house Quadrex, already w ell known for 
speed radtographs, iRttes exen more 
bnlUant results uken equipped utih the new \Vest- 
tntfiouse tectijym^ take tubes. 
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THE PROFESSION RENDERS ITS VERDICT ON THE VICTOR SHOCK-PROOF 


Only the Victor Shock- 
Proof permits this 

Illustration shows the Victor Shock- 
Proof X-Ray Unit, Model B, applied 
in a manner never before possible 
with any other type of x-ray appara- 
tus Assume this to be an emergency 
case* where a radiograph of the head 
is desired, and the condition of the 
patient preventing transfer to the 
x-ray table. With this Victor Shock- 
Proof Unit, It IS only necessary to 
raise the table top, wheel thepatient's 
cart into position, focus the tube 
(within the shock-proof head), and 
proceed with the making of the 
radiograph A fluoroscopic exam- 
ination may be done with the same 
facility. 

Bear in mind, that in such proce- 
dure there is no danger of the high 
\ oltage system coming in contact with 
you or your patient, as the Victor 
Shock-Proof Units arc, as the name 
implies, 100^ electrically safe. 



"The Shock- Proof has given me a new 
conception of the use of x-ray technic” 


I HAVE been the proud possessor of the 
Victor Type A Shock-Proof X-Ray 
Apparatus for almost one year and can 
give unqualified endorsement of its capa- 
bility and ease of handlmg,” writes a Mis- 
soun physician. 

“As a general practice in which it has 
been used, it has been revolutionary m the 
excellent quality of pictures, unusual adap- 
tability to any position or angle, and m the 
feature of electrical safety. It is especially 
satisfactory in fluoroscopy above or under 
the table, or for the unlimited positions at 


any conceivable angle or across table. The 
apparatus is easily and readily changed to 
meet the desired setting, even by a very 
small technician as I happen to have. 

“The shock-proof apparatus has given me 
a new conception of the use of x-ray technic. 
To say that I am highly pleased with my 
outfit is scant praise. ... I can gladly recom- 
mend this apparatus to any prospective user 
of x-ray equipment.” 

Let us send you an illustrated brochure 
and tell you where in your vicinity you may 
see the Victor Shock-Proof in use. 
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RECENT PROGRESS IN X-RAY STANDARDIZATION' 

By LAURISTON S. TAYLOR, Bureau of Standards, Washixgton', D. C. 


Abstract . — Advances made in flie measure- 
ment of X-ray quantity or intensity during the 
last three years are reviewed. A comparison 
of the cylindrical and parallel-plate types of 
air ionization chamber indicates tliat the latter 
is better suited for accurately determining the 
roentgen. The smaller guarded field parallel- 
plate ionization chamber is free of all the de- 
fects of both larger t3’pes of chamber. Pref- 
erence is given to the null electrostatic cur- 
rent measuring system when covering a wide 


I. INTRODUCTION' 

A t the Second International Congress 
of Radiolog}^ held in Stockholm in 
July, 1928, the Committee on the 
Standardization of X-ray Measurements 
tentatively adopted as the unit of X-ray 
quantity the ionization produced by X-rays 
in air under standard conditions.^ The rec- 
ommendations of the Committee are: 

“1. That an International Unit of X-ra- 
diation be adopted. 

“2. That this International Unit be the 
quantity of X-radiation which, when the sec- 
ondary electrons are fully utilized and the wall 
effect of the chamber is avoided, produces in 
one cubic centimeter of atmospheric air at 0° 
C. and 76 cm. mercury pressure, such a de- 
gree of conductivity that one electrostatic unit 
of charge is measured at saturation current. 

“3. That the International Unit of X-ra- 
diation be called the ‘roentgen’ and that it be 
designated by the letter small ‘r’. 

^Publication approved by the Director of the Bureau of 
Standards of the U. S. Department of Commerce. 
-Radiology, October, 1929, XIII, 372. 


range of sensitivities and to eliminate field dis- 
tortion. For routine and secondaiy stand- 
ardization measurements the current compen- 
sation scheme, using the radium ionization 
chamber, is more satisfactory. A comparison 
of various diaphragm systems indicates the 
necessity of a diaphragm close to tlie tube to 
eliminate off-focus and stem radiation. For 
quality measurements the effective wave length 
method, using thin (0.25 mm.) copper ab- 
sorption screens, is recommended. 


“4. That various standard methods be em- 
ployed to establish fhe unit. 

"5. That for all comparative puiyoses it is 
advisable to employ ionization chambers which 
have been calibrated in terms of a standard 
chamber for X-radiation of the various quali- 
ties employed. It is also advisable to make 
the wall effects of these chambers as small as 
possible. 

“6. That the practical instrument used to 
measure X-ray output be called a dosage 
meter (Dosismesser, dosimetre). 

“7. That the constancy of the indications 
of the dosage meter be tested by means of 
gamma radiation emitted fi'om a definite 
quantity of radium element, the measurement 
being carried out always under the same con- 
ditions. 

"8. That any specification of dosage is in- 
complete without specifying the quality as well 
as the quantity of the radiation. The quality 
of X-radiation used for practical purposes is 
very varied and it would be impracticable to 
give a complete specification of it; but much 
information can be obtained from a knowledge 
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of the degree of absorption of the radiation in 
standard materials, the peak voltage applied to 
the tube, - together with the filter employed, 
and the general character of the high tension 
apparatus. 

“For practical purposes the quality may be 
expressed by stating the half value la 3 'er in a 
suitable material, or by stating the effective 
wave length as determined by the percentage 
amount of radiation transmitted through a 
given thickness of a suitable material (copper 
or aluminum). 

“In view of the fact that rapid progress is 
being made in methods of X-ray measure- 
ment and in our knowledge of X-raj^ phe- 
nomena the Committee feels that the above 
recommendations should be regarded as being 
of a provisional character.” 

It was recognized at the time that our 
knowledge of the use of a standard air ion- 
ization chamber had not yet reached an en- 
tirely satisfactory state, consequently no 
definite stipulations were made regarding de- 
tails required in the determination of the 
roentgen (r). Since this last Congress, 
however, various workers have carried out 
independent in\’estigations, with the result 
that many questions which were previously 
uncertain now appear to be satisfactorih^ 
solved. It seems opportune, therefore, to 
summarize and compare, where possible, 
the results of the various investigations, 
showing how they ma)' be incorporated into 
an apparently satisfactory s)’stem for an un- 
amlfiguous determination of the interna- 
tional roentgen. 

As opposed to the types mentioned, Solo- 
mon^ still advocates tlie use of a thimble 
chamber, standardized with the gamma raj'S 
of radium, as a primary standard. He stip- 
ulates, however, that the thimble chamber 
measurements be independent of the wave 
length of the radiation — a requirement 
which defeats its purpose when considering 
a choice between the thimble chamber and 
the free air ionization chamber, for only by 


»I. Solomon. Bull. I't Mem. ile l.i Soc. R.ml. Med. dc 
France) 1'’29, XVll, -15. 


comparison of the former against the latter 
can assurance of such an independence of 
wai'^e length be obtained. 

As the principal basis of his continued ad- 
A'-ocacy of the thimble chamber standard, 
Solomon refers to a statement by Failla at 
Stockholm,'* that free air ionization cham- 
bers gir^e results Avhich differ by as much as 
300 per cent. HowcA'^er, this appears to be 
a misunderstanding on Solomon’s part of 
Failla’s results. The difference obtained by 
Failla referred to measurements Avith a cor- 
rectly designed chamber and diaphragm sys- 
tem on the one hand and a given, obviously 
incorrectly designed chamber and dia- 
phragm system on the other. Contrary to 
Solomon’s contention, Failla’s results indi- 
cate that, Avith proper design, a free air 
chamber should yield a A’^ery accurate meas- 
urement of the roentgen. 

Another type of primary standard is be- 
ing investigated by RajeAA'sky.® This is a 
spherical thimble chamber, but its primary 
calibration against Ra gamma radiation is 
so devised as to be independent of the dis- 
tance betAveen the Ra source and the cham- 
ber. If this can be accomplished simply and 
unambiguously, there ma)'' be many factors 
faA'oring its use. 

The inherent difficulty Avith Solomon’s 
method lies in the comparatively large num- 
ber of geometrical requirements inA'^oh’ed in 
the radium calibration,® a A'^ery small error in 
any of Avhich Avill cause a relatively large 
error in the final result. Behnken,’' Glasser® 
and others have evaluated Solomon’s unit 
in terms of the roentgen and their publica- 
tions shoAv clearly the difficulties inA^oh^ed. 
Rajewsky’s method, if successful, Avould 
aA’oid most of these. 


^G. Failla. Paper read at Second Intcrnat. Cong^. 

July, 192s. Sec Am. Jour. Roentgenol, and Uad. Then, 
January, 1929, XXf, 4T. 

Rajewsky, Strahlentherapic, 1928, XXX, 555. 

*1. Solomon, Tour, de Rad. ct d’EIec., 1924, VIH, 851; 
1026, p. 3 1 - 5 ; 1927, XI, 2S6. 

•U. Belinkcn, Strahlentherapic, 1928, XXIX, 192. 

^O- Gl.-i'-.cf, Jour, de Kad. et d’EIec., 1923, XII. 421. 
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n. Tin: ruci: air ionization ciiamhi:r 

1. Cylitidrical lypc of cliaiiihcr 

At present two principal types of free air 
ionization chamber are in general use — the 
cvlinclrical form used by Bebnken" and the 
parallel-plate form used in France (by Dau- 
villier)/" England, and this country. Until 
1928 Bebnken used a cylindrical jiressurc 
air chamber but has since changed to the 
simpler atmospheric pressure chamber com- 
monly used elsewhere. 

BebnkeiT’’ has published extensive 
studies of the pressure chamber character- 
istics; but. until the very recent work by 
Scblecbtmann^'* in IMoscow, there has been 
no complete and critical study of the at- 
mospheric pressure form of cylindrical air 
chamber. From Schlechtmann’s work we 
are led to believe that the performance of 
such a chamber is not cpiite as simple as 
heretofore assumed. 

He finds that, to secure a proper electro- 
static field within the chamber, the chamber 
ends must be fixed at an empirically deter- 
mined potential somewhat lower than the 
saturation potential. He also finds that the 
saturation potential depends upon the area 
of the beam entering the chamber, although 
he again avoids any consequent difficulty by 
applying a potential to the ends. This can 
probably be accounted for by the fact that in 
a cylindrical chamber the potential gradient 
increases from the outer to the inner elec- 
trode. If the potential be adjusted for sat- 
uration with an entering beam of small di- 
vergence, there is no assurance that there 
will be saturation for the same beam if A^ery 
dwergent, because different portions tra- 
verse different fields. 

Moreover, if in such a chamber the outer 

®H Behnken, Strahlentherapie, 1928, XXA^I, 79 

’“A DauviUier, Bull et Mem de la Soc Rad Med de 
France, 1929, XVlI, 148 

”H Behnken, Ztschr. f Tech Phys , 1924, A'’, 3 

Behnken and R Jaeger, Ztschr f Tech Phys , 1926, 
VII, 563 

Schlechtmann, Ann der Physik, 1930, A'’, 153 


ends of the guard electrodes extend very 
close to the chamber end (Avhich is main- 
tained at the saturation voltage), large 
field distortion results betAveen the guard 
and the end. To avoid the effect, at the 
chamber center, of such distortion, the 
guards must be very mucli longer than in 
the case AAdiere they terminate at a distance 
from the chamber ends equal to the separa- 
tion between the collector and the surround- 
ing C3'linder, 

The Kustner’* cylindrical chamber is not 
suited to absolute measurements of the 
roentgen because its construction does not 
aA'oid field distortion. It is, hoAvever, Avell 
suited for comparative purposes, as used, 
for example, in Schlechtmann’s Avork. 

2. Parallcl-plafc type of chamber 

In the parallel-plate ionization chamber 
some of the difficulties encountered Avith the 
cylindrical chamber are avoided, provided 
certain Avell-established geometrical factors 
are taken into consideration. 

Various investigators baA’^e determined 
empirically that, for a very narrotv beam of 
radiation, a plate spacing of about 10 cm is 
sufficient to insure complete utilization of 
the photo-electrons ejected by 200 kilovolt 
X-rays, although theoretically the range of 
such photo-electrons in air is several times 
this spacing HoAvever, the path of a photo- 
electron is very crooked, so that the prob- 
ability of one striking the plate 5 cm. away 
is exceedingly small, as first shoAvn b}^ Hol- 
tljusen.^® 

The fact that the distribution of photo- 
electrons is different in the forward and 
backward direction, does not affect the ef- 
fectiA'^e A'’olume of air ionized, proAuded the 
quality of the radiation does not vary ap- 
preciably over the length of the collector 


'•H Kustner, Strahlentherapie, 1928, XXVII, 231. 

“H Holthusen, Fortschr a d Geb d Rontgenstr , 1919, 
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electrode. It is possible that in a very long 
chamber, such as used by Chamberlain and 
Newell, this may introduce a very small 
error. 

The first practical form of parallel-plate 
chamber was constructed by Duane.^’^ It 
was subject to error from two principal 
causes — afield distortion at the diaphragm 
end and insufficient plate spacing for high 
voltage radiation. Duane and Lorenz^® have 
since modified the chamber to eliminate 
these errors. To avoid field distortion at 
the collector, they find that tlie lead dia- 
phragm for restricting the beam must be 
kept at the right potential. Their use of a 
galvanometer to measure the ionization cur- 
rent requires a relatively large diaphragm 
area. Taylor^® has shown that this may in- 
troduce an error in the et¥ecti\'e air volume 
unless the chamber is placed sufficiently far 
from the X-ray tube. They also use their 
chamber without any surrounding case for 
electrostatic shielding, which is practicable 
only under exceptional laboratory condi- 
tions. There appears to be no apparent rea- 
son, however, why such shielding should not 
be used if circumstances demand. 

Glasser and Portmann*'’ in their original 
form of standard chamber did not allow suf- 
ficient spacing between the electrodes and 
the surrounding box, although the probable 
field distortion was not large. An indirect 
check between their standard and the Bu- 
reau of Standards"^ chamber showed a dif- 
ference of about 3 per cent which, under the 
circumstances, may be considered quite sat- 
isfacton*'. 

Failla" has reported one of the most com- 

«W. E Chamberlain and R. R. Newell. .\m. Jour. Roent- 
Rcnol. and Rad. Ther., December, 1924, XII, 509. 

*nV. Duane, .\m Jour. Roentgenol., 1922, IX, 497. 

”W. Duane and E. Lorenz, Am. Jour. Rocnti:*no]. and 
Rad. Ther.. 192S. XIX, 461. 

t>L. S. Taylor, Bureau of Standards Jour. Research, 1929 
III (R. r. 169), SO': Radiology, July, 1930, XV, 49. 

“O. Glas-cr and U. V Portmann, .\m. Jour. Roentgenol, 
and Rad. Ther., 192S, XIX, 47. 

4‘A report of this uorh wil! he pubh-hed in Bure.au of 
Standards Jour. Research in conjunction with future cali- 
brations of dosage meters. 

=G Failla. .^ni. Jour. Roentgenol, and Rad. Then , Jan- 
tiao-. 1929. .XXI, 47. 


plete studies of the design of the standard 
chamber and his results have been checked 
in detail independently by the less elaborate 
studies of Taylor,^® which were conducted 
at about the same time. 

The latter found that the guard plate 
width should be at least 1.5 times the spac- 
ing between the high potential and grounded 
plates. If Failla’s data on the distribution 
of uniform electrostatic field between the 
chamber electrodes for a fixed chamber 
length be plotted, his results may be com- 
pared with Taylor's. The resulting curve 
(Fig. 1) gives the maximum ividth of uni- 
form field as a function of the plate spacing 
for a fixed overall plate length of 42 cen- 
timeters. To apply Failla’s results we may 
take, as an example, a plate spacing of 10 
cm. (A on the curve), for which we find a 
central uniform field 12 cm. wide, leaving 30 
cm. for the two guard plates (15 cm. wide, 
each), which is exactly 1.5 times the plate 
separation. This shows perfect agreement 
between Failla’s and Taylor’s criteria. 

By further application of Failla’s curve to 
Glasser and Portmann’s chamber, we find 
for their chamber length of 26.98 cm., a 10 
cm. plate separation and a 5 cm. (approxi- 
mately) collector width, only about 11 cm. 
remaining for the width of each guard 
plate, Failla’s results indicate that 15 cm. 
is the minimum permissible width; we 
should, therefore, expect a small amount of 
field distortion in Glasser and Portmann’s 
chamber. 

Dauvillier"^ has also adopted a parallel- 
plate chamber, but his studies of the design 
have brought out no new features. 

lilore recently Kaye and Binks^® have de- 
scribed a standard chamber similar to the 
older Duane type,'® designed, however, only 
for radiation up to 100 kilovolts. Conse- 


S Taylor, Bureau of Standards Jour. Rescarcli, 1929, 
II (R. P. 56), 771. 

=*A. DauviUier. Sec Footnote 10. 

^G, W. C. Kaye and W, Bmks, Brit. Jour. Radiol., 1929, 
ir, 553. 

-^\V. Duane, Am. Jour. Roentgenol., 1922, IK, 467. 
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quently their plate separation of only 5 cm. 
may be sufTicient as indicated by their meas- 
urements. However, they assume that the 
range of 100 kilovolt photo-electrons in air 
is only 1.5 cm., which is not in good agree- 


is surrounded by a guard plate on all sides. 
Likewise, Kaye and Binks have emplo)'ed 
such a guard system. Measurements made 
l)y Taylor have indicated that there is no 
necessity for such a construction, provided 



Fig. 1. Cun'c from Failla’s data giving the width of uniform central field in 
a parallel plate ionization chamber as a function of the plate separation (over- 
all plate length parallel to beam is 42 centimeters). 


ment with C. T. R. Wilson’s"’’ results, which 
give a 1 cm. range to a 21 kilovolt electron 
in moist air. It may be that their electrom- 
eter system was not sufficiently sensitive to 
measure the small percentage of photo-elec- 
trons which reached the collector plate. 

Applying Failla’s conclusions to Kaye and 
Binks’ guard plates, we find that they are 
only about two-thirds the necessary mini- 
mum width, so that some field distortion 
may be expected. Moreover, it is found 
that their plate system is too close to the 
grounded case, as indicated by Taylor’s re- 
sults as well as Failla’s. 

In the chambers used by Duane, and 
Duane and Lorenz,^® the collector electrode 

■sc' Soc., 1923, CIV, 1. 

-“See Footnotes 17 and 18. i i. 


the guards and collector are sufficiently long 
(in a direction perpendicular to the beam), 
whereas such an arrangement presents 
greater difficulties in construction and prop- 
er insulation than does the plate system used 
by Glasser, Failla, Taylor and others. The 
presence or lack of a completely surround- 
ing guard has no effect on the ionization 
measurements. 

The large parallel-plate chamber designed 
by Taylor’"’ fulfills all the criteria given by 
Failla. For a plate spacing of 10-12 cm., 
the guard plate width is 20 cm., thus allow- 
ing an appreciable safety factor over the 
width obtained from Failla’s curve. In ad- 
dition, the plate system is spaced from the 


Standards Jour. Research, 1929, 
II (R. P. 56), 771; Radiology, April, 1930, XIV, 372. 
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Fig. 2. Guarded field electrodes for standard ion- 
ization chamber of Taylor and Singer. 

box by a distance equal to the plate separa- 
tion, thus minimizing field distortion at the 
plate ends. This likewise eliminates the ef- 
fect reported by Duane and Lorenz,®® which 
requires that the entrant diaphragm be 
maintained at high potential. Failla®^ also 
found that suitable spacing from the box 
eliminated this effect. 

This chamber is found to have none of 
the inherent defects discussed thus far. The 
complete chamber is consequently very 
large, and, with its surrounding shield of ^ 
inch lead, is very heavy. It is believed, 
however, that a precise determination of r 
will not permit of further reduction. 

A much more convenient form of paral- 
lel-plate chamber has recently been described 
i)y Taylor and Singer.®® In this, end field 
correction is provided by means of a sa’S- 
tem of guard wires extending all around the 
chamber in a series of planes parallel to the 
plate, as shown in Figures 2 and 3. Cal- 
culations by Snow®® indicate that, with the 


’’W. Du-mc and E. I-orcnz. .\m Jonr Rocmijenol and 
R.ad. Thcr., lO’S. XIX. 461 

”0. r.iilla. Am. Jour. Korntpcnol and R.id. Thcr . 1920. 
XXI. -I". 

"L S. Taslor and O Smacr, Rnrrau of Standard* Jour 
Rc*carcl], 1930, V (R. T*. 311 1 , '07. RMiiui.ot.a, December, 
1030, XV. 03/". 

=>C. Snow, Rurcau of Standan!' Four Rc'carch, 192*!. 
1 (R. 1*. 17). 513. 


total potential across the chamber divided in 
equal steps on successiA’^e guard Avires, the 
field 1 cm. inside the chamber should be uni- 
form to Avithin a A’er)^ small percentage. As 
a consequence Ave are able by this arrange- 
ment to reduce the guard plates from a 
Avidth of 20 cm. to 5 cm., and, likeAvise, the 
height of the plates from 25 cm. to 10 cen- 
timeters. Furthermore, since external field 
distortion cannot penetrate the guard Avire 
system, the enclosing box need be spaced 
only 2 cm. from the plate system in any di- 
mension. 

By this method the difficulties noted aboA^e 
are entirety eliminated and the complete 
chamber is only about 16 cm. on a side as 
compared to 40 X 70 cm. for the large 
chamber. A careful experimental compari- 
son Avith the large chamber®^ shoAvs agree- 
ment betAveen the tAvo Avithin the limits of 
error of observation (about 0.4 per cent). 

One of the outstanding advantages of this 
type of chamber is that it permits of the 
minimum distance betAveen diaphragm and 
collector. This is particularly important if 
a single ionization chamber is to cover the 
Avide range of X-ray qualities encountered 
in practice. A loss of intensity of several 
per cent has been found by Taylor to occur 
betAveen the diaphragm and collector for 
some of the usual types of large air ioniza- 
tion chambers. In the guarded field cham- 
ber this distance is only about 10 cm., and 
consequently the effect of air absorption is 
minimized. 

In addition, the collector plate is only 5 
cm. Avide, so that there Avill be a minimum 
change in X-ray quality, due to air absorp- 
tion over its Avidth. This also is essential 
in the computation of the effective volume 
of air ionized. 

A. Material of standard chamber electrodes 

Theoretically the plates of a chamber 
should be made of some material, such as 


S Taylor and G. Singer. Sec Footnote 32. 
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Fig. 3. Complete guarded field standard ionization cliambcr showing four-foot bench and electrom- 
eter leads. 


suggested by Fricke and Glasser;’’’ wiiich 
has the same effective atomic numifer as air. 
This is based on the fact that, when X-ravs 
scattered by air strike such a wall, photo- 
electrons of the same general velocity dis- 
tribution will be ejected, thus producing the 
same ionization effect as if air actually re- 
placed the plates. 

It has been the practice of many observ- 
ers to coat the electrode surfaces with a 
graphite paint or its equivalent. However, 
it is doubtful if such a procedure is of great 
advantage, since scattered radiation can 
penetrate such a thin la 5 '^er and then eject 
photo-electrons from the plate, which is 
what we wish to avoid in the first place. 
Moreover, we cannot consider an “air wall” 
plate as truly the equivalent of air when 
used in such a manner, because by so doing 
we must neglect the photo-electrons which 
are ejected in a forward direction into the 
wall and are therefore lost as far as their 
ionizing is concerned. 

Duane and Lorenz^® have made measure- 
ments of the ionization in a chamber, the 

Fricke and O. Glasser, Am. Tour. Roentgenol, and 
Rad. Ther., 1925, XIII, 462. 

“W. Duane and E. Lorenz. See Footnote iS. 


plates of which were painted with a graphite 
mixture, and found a negligible difference 
as compared with the unpainted plates of 
aluminum, but a small difference between 
brass and aluminum electrodes. Behnken®’^ 
uses a cylindrical ebamber painted with 
graphite, and Kaye’s chamber®^ is lined with 
3 mm. graphite sheets. Measurements made 
by the author with a chamber having sheet 
graphite plates agreed within the limits of 
error with those of a chamber having alumi- 
num plates. 

Moreover, with a diaphragm system prop- 
erly designed so as to prevent diaphragm 
scattering, a negligible amount of air-scat- 
tered radiation should be incident on the 
plates. To test this in the larger chamber 
used by Taylor, a photographic plate 
wrapped with lead wire was placed next to 
the collector plate for 15 minutes while an 
X-ray beam passed through the chamber. 
Not the slightest shadow of the wire was 
visible on the plate after development, thus 
bearing out the contention above. 

It appears conclusive, therefore, that un- 

3‘H. Behnken, Strahlentherapie, 192S, XXVI, 79. 

W. C. Kaye and W. Binks. See Footnote 25. 
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painted aluminum is a satisfactoty plate ma- 
terial for use in a standard chamber. 

III. METHODS FOR MEASURING IONIZATION 
CURRENT 

In the early use of the free air ionization 
chamber most obsen'ers overlooked the im- 
portance of field distortion. We have seen 
in Section II hoiv plate end distortion has 
been dealt with so as to insure a uniform 
field over the width of the collector elec- 
trode, but it was apparently not until the re- 
cent work of Failla^® and Taylor*® that tlie 
full importance of field distortion at the re- 
gion between tlie guards and collector elec- 
trode was realized. 

Current measuring methods involving 
the deflection electroscope invariably set up 
large disturbing potential differences be- 
tween guard and collector; and, since the 
guard plate widths are usually so fixed as to 
just provide uniform field at the collector, 
a small disturbance, due to a potential dif- 
ference between guard and collector, may 
upset the originally uniform field. The ef- 
fect of such a disturbance has been inves- 
tigated by Taylor** and found to be unduly 
large. 

■ Glasser and Portmann,** and Behnken,*® 
suspecting some such effect, allowed the 
electroscope to discharge between potentials 
equally above and below that of the guards, 
assuming that the field distortions would be 
equal and opposite in effect. Taylor has 
shown, however, that such an assumption is 
not justified, for tlie net distortion was suf- 
ficiently large to demand elimination. More 
recently Ka}’c and Binks** have investigated 
this effect, finding it negligible. They em- 
ployed. however, a deflection method in this 
study, whereas Taylor used a null method 


^G. Failla* See Footnote 22. 

S. Taylor. Sec Footnote 23. 

S. Taylor. See Footnote 23. 

ant! U. V. Portmann. Sec Footnote 20. 
Bchnkcn. See Footnote 0. 

W. C. Kaye and W. Bin!:*. See Footnote 25. 


where all potentials remained constant, so 
the effect in their case may have been 
masked by tlie method of current measure- 
ment. On duplicating Glasser’s conditions, 
as nearly as possible, Taylor found the ef- 
fect to be quite pronounced. It would thus 
seem desirable to have Kaye and Sinks'" 
work repeated, using a null method. 

Behnken’s*® later method of ionization 
current determination, b}" measuring the po- 
tential drop across a ver^’- high resistance 
(10® ohms) with a quadrant electrometer, 
maintains the collector at essentially zero 
potential, hence should be quite satisfactory, 
provided the high resistance remains con- 
stant. 

Duane*® emplo)’'s a d’Arsonval galvanom- 
eter of very high sensitivity to measure his 
ionization currents. This again is satisfac- 
tory except that the limited sensitivity of the 
galvanometer prevents measurements with 
sufficient accuracy of weak or v&ry highly 
filtered radiation. It also necessitates the 
use of large diaphragms, which is satisfac- 
tory only if special precautions are taken. 

To eliminate the difficulties mentioned, 
Failla** and Taylor*® independently devised 
sensitive null indicating electrostatic measur- 
ing methods which each used successfully 
for over a year before publication. Most 
other ini'estigators have since adopted some 
such method ; Dauvillier*® most recently has 
reported its successful use in connection 
with his chamber. 

The metliods of Tajdor and Failla are the 
same in principle, the former using a varia- 
ble potential for accomplishing compensa- 
tion®® while the latter uses a variable capaci- 
tance for compensation. With both of these 
methods the collector electrode is main- 


Bchnken. See Footnote 9. 

^W. Duane, Am. Jour. Roentgenol., 1922, IX, 467. 

^G. Failla. See Footnote 22. 

S. Taylor. See Footnote 23. 

Dauvillier. See Footnote 24. 

^^Comparc D. L. ^VcLster and A. E. Henning, Pby5. Rcr., 
1923, XXI, 301. 
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taincd within a small fraction of a volt at the 
same potential (zero) as the guards, and, 
consequently, all guard-collector field distor- 
tion is effectively eliminated. 

These methods have the advantage of a 


Used in a null circuit, its zero current indi- 
cations arc independent of vacuum tube va- 
riations and consequent circuit instability, 
lienee it should be highly .satis factor}^ as an 
indicator. 






AMBER 

BAKELITE 



PAILLA RADIUM COMPENSATION CHAMBER 

Fig. 4. Cross-section of Failla's radium compensator for null electrometer measurements. Inner cyl- 
inder is supported rigidly on amber, with a lead passing out to ionization chamber system. Outer cylinder 
coated on inside with radium preparation. 


sensitivity range capable of measuring any 
ionization current encountered in practice. 
Another practical advantage is the fact that 
such a method is independent of variations 
in the electrometer sensitivity — a factor not 
easily controlled, over a long period in the 
deflection methods.* 

Failla^^ has recently developed a d.c. 
vacuum tube amplifier circuit as a null cur- 
rent detector, which is more sensitive than 
the electrometer and, in most respects, more 
convenient to use, since the indicating in- 
strument is an ordinary microammeter. 

. *Notc added in proof (Dec. 12, 1930): Since the prepara- 
tion of this paper, the writer has devised a new method of 
calibrating and using null electrostatic circuits, which is 5-10 
times more accurate than any heretofore used. This circuit 
IS also designed to be independent of lead capacities and does 
not require insulation better than rubber. A complete de- 
scription IS bemg^ prepared. 

“'G. Failla, Radiology, October, 1930, XV, 437. 


Another new current compensation 
scheme has been recently described by Jae- 
ger,“^ who employs a variable source of ioni- 
zation current of known value to balance 
against the unknown X-ray ionization cur- 
rent. The equality of the two currents is 
indicated by a null reading string electrom- 
eter. His compensating current source is a 
saturated uranium oxide variable ionization 
chamber so constructed that the current is a 
linear function of the area of uranium oxide 
exposed. 

Failla^^ has developed a different system 
of current compensation making use also of 
radio-active material. His source of vari- 
able current is a small cylindrical radium 

“R. Jaeger, Strahlentherapie, 1929, XXXIII, 542. 

Failla. See Footnote 51, 



10 


RADIOLOGY 



Fig. 5. Photograph of Failla’s compensator as- 
sembled. 

ionization chamber (Figs. 4 and 5), the 
ionization current in which is regulated by 
varying the applied voltage. The amount of 
radium in the chamber is so chosen that a 
range of a few volts will give currents cov- 
ering the whole range encountered in prac- 
tice. The' chamber requires a high voltage 
for saturation, so that the working range 
lies at the foot of the saturation curve and 
gives practically a linear relation between 
voltage and current. This chamber has a 
distinct advantage over Jaeger’s, being her- 
metically sealed and containing no moving 
parts the derangement of which would spoil 
the calibration. 

Neither Jaeger’s nor Failla’s method has 
any outstanding merit as a primary source 
of current, as each must be calibrated by 
some null method as described above. How- 
ever, the calibration is easy to make and 
control by means of a single voltage-current 
measurement tor a high current value, by 
means of a galvanometer. As current-meas- 
uring methods of high precision and ease of 
manipulation they arc very satisfactory and 
are to be particularly recommended for use 
with secondary standard chambers and clini- 
cal ionometers. 


IV. DIAPHRAGM SYSTEMS 

Until recently most observers hai'e used 
a more or less arbitrary system of dia- 
phragms for defining the effective area of 
the X-ray beam entering the standard cham- 
ber. It is believed that one of the greatest 
difficulties in bringing their standards into 
agreement has been due to tliis feature. 

Behnken®'* was one of the first to show 
theoretically that the effective volume of air 
ionized in the free air chamber is given by 
the product of the area of the chamber dia- 
phragm and the corrected length of the col- 
lector electrode. However, he made no ex- 
tensive attempt to verify his results under 
widely differing experimental conditions. 
Many other investigators have likewise ac- 
cepted them without further verification. 
Moreover, Behnken’s analysis has been 
found to be correct within certain limiting 
conditions only. 

Experimental studies by Taylor and 
Singer*’® have brought out the significant 
fact that, in designing a diaphragm system, 
we cannot leave out of consideration the 
fundamental purpose of the standard cham- 
ber — that of calibrating secondary cham- 
bers, including thimble chambers. The)'^ 
have found that diaphragming conditions 
must be adjusted to the needs of both types 
of chamber, which somewhat complicates 
the problem. 

Failla®® made the first fairly complete ex- 
perimental study of the diaphragm systems 
and his final conclusions are rather broad. 
His method was to vary each of a number 
of factors, holding all others constant. 

Taylor®’’ developed first a simple geomet- 
rical analysis of diaphragm systems having 
what appeared to be reasonable restrictions 
and then conducted experimental studies 


Behnkcn, Strahlentherapic, 1927, XXVI, 79. 

“L. S. Taylor and G. Sinprcr, Bureau of Standards Jour. 
Research, 1929, III (R. P. 109), 807; Radioi.ocv, Aucrust, 
XV. 227. 

^G, Faiila. See Footnote 22. 

S. Taylor, Bureau of Standards Jour, Rc'carcli, 3930, 
in, CSl ; Radjolocv, July. 3930. XV, 49. 



TAYLOR: Rl^CRNT PROGRESS ]N X-RAY STANDARDIZATION 


11 


wliicli bore out the validity of tlic restric- 
tions. Later work by Taylor and Sin.i^er'’’' 
took into consideration the calibration of a 
thimble chamber and the results indicated 
that the earlier restrictions were not only 
valid but necessary. 

One of the jjrincipal points of contention 
between various observers has been the need 
for screening off target and stem radiation. 
Behnken''‘‘ found that this was necessary for 
proper calibration of a thimble chamber. 
Failla’.s'’" results indicate that it is unucce.';- 
sary and perhaps undesirable, but as yet he 
has not studied the calibration of a thimble 
chamber in an unrestricted beam. Glasser 
has changed his diaphragm system several 
times without reporting any analytical rea- 
sons therefor. We shall review a few of 
the factors which various studies have 
brought out. 

Taylor*^^ first only considered an X-ray 
beam in which target and stem radiation 
was completely shielded off. Assuming, 
then, the focus to be a point source of ra- 
diation, the range over which the inverse 
square law applied was calculated as a func- 
tion of relative diaphragm distances and 
areas. An alternative assumption was that 
the focal spot emitted radiation uniformly 
(which is experimentally untrue), so that a 
diaphragm placed close to the X-ray tube 
should be of such size that the focal spot 
area filled tlie aperture of the cone deter- 
mined by the tube diaphragm and the 
chamber diaphragm. 

Experimental tests of these two assump- 
tions indicated their validity under many 
different sets of geometrical conditions. 
The range over which the inverse square 
law held agreed closely with the predictions. 
Moreover, the experimental agreement with 
the second assumption was better than the 
first by a small factor but within experi- 
mental limits. 


Failla’’’* has given several sets of curves 
.showing the relation between the ionization 
current and the area of a diaphragm 43 cm. 
from the tube when the chamber diaphragm 
was fixed at several different areas, each 
kept constant during a single run. Taylor 
obtained a similar curve and showed that 
the shape was due to the presence of off- 
focus radiation ; the point where the curve 
flattens out occurs at the correct position on 
the basis of such considerations. A pro- 
])Osal by Duane was to make the diaphragm 
nearer the tube conform in area to the geo- 
metrical aperture of the chamber diaphragm 
and the focus, considered as a point. Failla 
found, however, that this arrangement did 
not permit the maximum ionization in the 
chamber — the explanation being that the fo- 
cus cannot be considered a point and that 
the off-focus radiation is usually at least 10 
per cent that of the focal radiation. His 
final conclusion is that the two diaphragms 
should be of about the same size, based on 
the fact that the ionization in the chamber 
is proportional to the area of the chamber 
diaphragm when the other diaphragm is 
large or absent. This has been checked also 
by Ta)'lor. However, Taylor and Singer®^ 
find that this condition may be invalid when 
considering the correct calibration of a thim- 
ble chamber under such conditions. 

The most fundamental requirement is 
that the beam be of uniform intensity over 
its cross-section within the area subtended 
by the chamber diaphragm or thimble cham- 
ber. Photometric measurements- of the dia- 
phragm ed beam used in Taylor’s®^ work 
indicate such required uniformity, whereas 
for a beam unrestricted by diaphragms the 
uniform area is usuall}^ insufficient to com- 
pletely cover a thimble chamber. It was 
found, also, that visual alignment of the 
chamber and diaphragm is not always satis- 


“L. S. Taylor and G. Singer. See Footnote 55. 

Behnken. See Footnote 9. 

®°G, Failla. See Footnote 22. 

S. Taylor. See Footnote 19. 


®®G. Failla. See Footnote 22. 

®*L. S. Taylor and G. Singer, Bureau of Standards Jour. 
Research, 1929, III, 807; Radiology, August, 1930, XV, 227. 

S. Taylor, Bureau of Standards Jour. Research, 1930, 
III (R. p. 119), 631; Radiology, July» 1930, XV, 49. 
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factory and should be checked by ioniza- 
tion measurements made by moving the 
chamber across the beam. 

In addition it was found that, when the 
radiation is taken off the target at a small 
glancing angle as in Duane’s system,®^ the 
beam intensity may vary appreciably over its 
width, thus prohibiting the use of wide dia- 
phragms. 

Taylor and Singer®® have more recently 
reported a difference between the qualities 
of the radiation taken from the focus and 
the rest'of the target. The presence of both 
of these radiation qualities will not affect 
the standard chamber measurements, where- 
as they do affect the thimble chamber read- 
ings. This is another reason for restricting 
the beam to the focal radiation alone. 

On the basis of the reasons presented 
above, we may review what appear to l^e 
the requirements for a standard diaphragm 
system : ( 1 ) The X-ra}" beam should be so 
diaphragmed near the tube as to eliminate 
all stem and target radiation, at the same 
time providing uniform intensity distribu- 
tion over the area of thimble chamber and 
standard chamber diaphragm. (2) The in- 
verse square law for a small focus tube 
should apply to the distance between the 
focus and chamber or chamber diaphragm. 
(3) For a broader focus tube, the tube dia- 
phragm area should not exceed .such an 
aperture as determined by the focus and 
tube diaphragm, and that the inverse square 
law bhould be applied between tube dia- 
phragm and the chamber diaphragm. (The 
last condition is the more accurate though 
not always practical.) 

Except as mentioned, the calibration of a 
thimble chamber against a standard is not 
pertinent to the discu.ssion at hand. This 
has been treated in some detail by Behn- 
ken®' and in two papers by Taylor and 
Singer.®" 

'^W. T)u:inc and K. I^rcuj See Fooirotc H 

S. Taylor ami G. Sinucr nurcau of St.imi.ards Jour 
}if«farch On . 

'Uf. Rehnicen, S(raiiletithcr.apic. }n2,. WVI, 'o 

'*0. S. T.aylor ami G. Sinerr. S« Footnote 5' 


The difficulties involved in such calibra- 
tions are well indicated by the recent work 
of Reisner and Neeff,®® who reported sup- 
posedly large errors in calibrations made at 
the Physikalisch-Technischen Reischsanstalt. 
A later paper by Behnken and JaegeF® has 
pointed out the source of their error; and 
likewise an analysis, according to the dis- 
cussion above, shows that their results are 
based largely on improper experimental con- 
ditions. 

It may be noted that for the calibration of 
a secondary chamber such as Faiila’s “drum 
head” type, the X-ray beam entering the 
standard might have to be unduly large. 
This may be avoided by determining in ad- 
vance the degree of uniformity of the beam 
over the area subtended b}^ the “drum head” 
and correcting therefor. 

V. QUALITY MEASUREMENTS 

i. Energy dislribiiHon in ihc spectrum 

Measurements of the wai'e length energy 
distribution or quality of a beam of radia- 
tion have no direct effect on the measure- 
ments made with a standard chamber, since 
this is by definition independent of wave 
length. By being independent of wai'^e 
length, we really mean, however, that the 
measured ionization depends upon wave 
length in exactly the same manner as does 
ionization in free air. 

Quality measurement is important when 
calibrating the common form of thimble 
chamber, since, in general, the ionization 
they measure I'aries rapidly with wave 
length, particularly at lower voltages. We 
must, therefore, employ a uniform method 
for expressing this quality. In Germany the 
half value layer (H.V.L.) in copper or alu- 
minum is extensively used. Since the 
H.\'.L. depends also upon the wave form 
of the generating voltage we see that such 

•’A. Kei<ncr and T. C NeefF, Strahlentherapie, 1929, 
XXX} Y. 3U. 

Behnken and R. Jaeger, Strahlcntherapic, 1930, 
XXXVI. 778. 
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a method is in error if applied to different 
types of X-ray generators, as, for example, 
strictly constant potential (i.c., zero rip- 
plage) or sinusoidal half or full wave po- 
tential. 

The effective wave length of general ra- 
diation, as proposed by Duane,’* is not so 
open to this objection. Quimb}**" has re- 
ported a very careful study of the quality 
measurements made on the same beam of 
radiation by several different methods and 
finds that they all differ radically and not in 
an easily interpretable manner. This indi- 
cates clearly the necessity of a general 
agreement on the use of only one method of 
quality measurement. Many reasons may be 
put forward in favor of adopting the effec- 
tive wave length method. 

Since Duane’s first proposal, Duane, 
Hudson, and Sterling** have proposed a 
slight variation in the method, so that we 
now find in common use the effective wave 
lengths obtained by the absorption in 1.0, 
0.50, and 0.25 mm. of copper and 4.0 and 
1.0 mm. of aluminum. Quimby pointed out 
that no two of these measurements could 
agree except for very hard radiation. 

Later, Taylor*"' investigated quantitatively 
the differences involved between the several 
effective wave length methods and finds 
marked differences between values obtained 
with 1.0, 0.5, 0.25 mm. and very thin cop- 
per absorbers. His results check Quimby’s*® 
and, moreover, show that a very thin filter 
method is least ambiguous and should be 
used in the standardization laboratory. For 
practical purposes the 0.25 mm. absorber 
may be used except for radiation which is 

Duane, Proc* Nat. Acad. Sci., 1927, XIII, 668. 

‘^“E. Quimby, Am. Jour. Roentgenol, and Rad. Ther., Jan- 
uary, 1929, XXI, 64. 

”\V. Duane, J. C. Hudson, and H. N. Sterling, Am. Jour. 
Roentgenol, and Rad. Ther., September, 1928, aX, 241. 

"^L. S. Taylor, Bureau of Standards Jour. Research, 1930, 
V (R. P. 212), 517; to be published in Radiology. 

”E. Quimby. See Footnote 72. 


lightly filtered, say for radiation having in 
excess of 0.3 mm. initial copper filtration. 

Taylor’s*® results also showed that precise 
qualit)' measurements cannot be made with 
a thimble chamber, although the lack of pre- 
cision is not sufficient to prevent their use 
clinically. One precaution is always neces- 
sar}’- in making quality measurements — the 
filter must be placed at least 10 to 15 cm. 
from the ionization chamber so as to pre- 
vent enbancement of the ionization due to 
scattered radiation. 

2. Vollagc measurements 

Ordinarily voltage measurements are of 
secondary importance in X-ray measure- 
ments, provided the intensity and quality are 
accuratel}' knowm. In the standardization 
laboratory, however, voltage measurements 
are important as checks on other measure- 
ments. 

There has been much discussion recently 
of the validity of sphere-gap voltage meas- 
urements applied to constant or rippled 
voltage. Mutscheller** finds sphere-gap 
measurements 15 to 20 per cent too high as 
compared with the minimum wave length 
A'oltage obtained with a small Seemann spec- 
trograph. Taylor** has recentl)'- constructed 
a 100-megohm A’-oltage multiplier with 
which it is possible to measure high poten- 
tials Avith an accuracy of better than 0.1 
per cent. Using such an instrument in par- 
allel with a sphere gap on a high “ripple- 
A'oltage” generator (0.2 per cent ripplage), 
he finds that the sphere gap measurements 
are accurate Avithin their limits of calibra- 
tion. Sphere gaps Avith to 1 megohm of 
Avire resistance in series may be used sat- 
isfactorily on any “constant” potential gen- 
erator. 

”C. S. Taylor. See Footnote 74. 

^^A. Mutscheller, Radiology, April, 1930, XIV, 385. 

S. Taylor, Bureau of Standards Jour. Research, 1930, 
V (R. P. 217), 609; to be published in Radiology. 



ROENTGENOLOGICAL APPEARANCE OF INTERLOBAR AND 
MEDIASTINAL ENCAPSULATED EFFUSION IN 
THE THORAX 

By EUGENE FREEDMAN, M.D. 

From the Departments of Roentgenology and Pathologj% Western Reserve University 
and City Hospital, Clevef \xd, Ohio 


T he difficulty of establishing a clinical lobar pleura and mediastinum. With two 
diagnosis of encapsulated effusions in exceptions, all the cases were proven by 
the thorax has long been recognized, operation or autopsy. 

Roentgenology has taken a significant place Clairmont (2) divides the encapsulated 




I'lg. 1. Front (a) and back (b) views of thorax, showing the relations of the interlobar septa and 
lungs to the chest wall ^ftcr Coniiitg 


as a diagnObtic measure in checking the pres- 
ence, location, and extent of these effusions 
as indicated by the clinical examinations and 
may reveal effusions, not suspected by the 
most careful clinical study. 

The present contribution is an intestiga- 
tion of the roentgenologic examination of 
these effusions as they occur in tlie inter- 


effusions, according to the etiology", in five 
large groups. 

(1) Para- and metapneumonic infections. 

(2) Infections through the blood stream 
(following tonsillitis, puerperal infec- 
tions, scarlet fever, etc.). 

(3) Infections through the lymph stream 
from subphrenic abscesses, peritonitis. 
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(4) Infections in tuberculosis. 

(5) Infections tlirougli chest wounds. 

To these niiiy he added, as a sixth group, 
the encapsulated effusions which occur from 
the passive hyperemia as a result of cJirdiac 



Fig. 2. Right (fl) and left (b) la 
After Corning. 


lobes. One of the incisurre is similar in its 
position and relation to the fissure in the left 
lung. It is directed, however, more verti- 
cally and separates the lower lobe from the 
middle and upper lobes. The second incisura 



views, showing the interlobar septa. 


incompetence. Effusions may he situated 
in any part of the pleural cavity, but the 
interlobar and the paramediastinal spaces 
are the sites where their clinical detection 
causes most of the difficulties. 

THE INTERLOBAR EFFUSION 

A brief recapitulation of the anatomical 
situation of the septa will aid in understand- 
ing the problem. 

The left lung is divided into two lobes by 
a long fissure, the incisura interlobaris. 
Viewed from the costal surface, it begins 
dorsally about 5 cm. below the apex, about 
the level of the vertebral end of the third 
rib, and is continued downwards and ven- 
trally to the diaphragmatic surface of the 
lung. 

In the right lung there are two incisurEe 
interlobares which subdivide it into three 


begins i n the main fissure of the dorsal pa rt 
o f the j ung, and proceeds ventrally, end ing 
at the level of the fourth costal carti lage. 
T^he middle lobe of the right lung is tri- 
angidar or wedge-shaped (Figs. 1 and 2). 

The interlobar effusions occur more often 
after a pneumonia than from the other 
causes enumerated in the first part of this 
article. 

The localization of the process corre- 
sponds to the course of the interlobar fis- 
sure. A shadow extends from the hilum 
to the lateral chest wall in a vertical or 
oblique direction and at different levels of 
the lung fields, according to which part of 
the fissure is involved. The size and form 
of the shadow is manifold, depending on 
the amount of the fluid and the compressi- 
bility of the neighboring lobes. Usually 
the lower lobe is compressed and in such 
cases the upper border of the shadow is 
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sharp, and the lower border somewhat less 
distinct in the postero-anterior view. Small 
exudates which do not compress the lung 
are often band- or wedge-shaped and the 
larger ones are circular. 

Otten (6) mentions tire differential diag- 
nostic fact that interlobar effusions are sep- 
arated from tire hilum by a narrow band of 
air-containing lung, but Assmann (1) and 
Fleischner (5) do irot consider it as an in- 
fallible sign, stating that such an appeararrce 
occurs only if tire medial part of the fissure 
is already obliterated. In the lateral view 
tire shadows often overlap tire heart, are 
ribbon- or wedge-shaped, and have straight 
or circular, but always sharply defined, 
Ixrrders. The diaphragirr remains in normal 
position and moves freely. If. because of 
a complicating pneumonia, atelectasis, or 
effusion into the entire pleural cavity, the 
whole lung field becomes hazy, the roent- 
genologic examination cannot contribute 
much of value toward the diagnosis. 

Fluoroscopic examination and films taken 
at different angles are essential, unless the 
patient’s serious illness prohibits too much 
motion. Attention is called to tire impor- 
tance of the lateral views, which often give 
a clearer picture of the extent and exact 
location of the process, than do the routine 
stereoscopic and postero-anterior views. 

Unquestionably at times these effusions 
are difficult to diagirose, principally when 
gas or air escapes into the interlobar space, 
giving the roentgenologic appearance of a 
lung abscess. The other diseases which can 
simulate the appearance of interlobar ef- 
fusions are the pneumonias ( particularlv 
those of the right middle lobe and those 
which involve part" of the lobes situated 
near the septa, the so-called marginal pneu- 
monias), localized ca."cating processes, and 
bronchial carcinomata. 

Lobar pneumonia may cast a shadow in 
the postero-anterior view, similar to an 
interlobar process, but the lateral view will 


show tliat the entire lobe is clouded and the 
process ends at the interlobar septum. The 
marginal pneumonias and tlie localized 
caseations near the septa have one sharpl)^ 
defined border but their other borders will 
usually be irregular, merging gradually into 
the air-containing lung. 

Occasionally an interlobar effusion may 
be present simultaneously with a pneumonic 
consolidation. If the pneumonia involves 
all the lobes of one lung, the roentgenologic 
examination, as stated before, will be of lit- 
tle value, but if only one lobe is involved, 
the presence of an interlobar effusion may 
be detected by a diagnostic sign which was 
first noted b)^ Fleischner (4). He describes 
a case in which a pneumonic consolidation 
of the left lower lobe was present. Examin- 
ing the patient in tlie lateral position he 
found that the consolidation extended from 
the interlobar septum downward and pos- 
teriorly. In the posterior part of the lower 
lobe the area of consolidation gradually 
merged into normal lung, but the interlobar 
septum, instead of being straight, showed a 
marked anterior bulging, wdiich Fleischner 
(4) interpreted as an interlobar effusion 
surrounding tlie anterior border of the pneu- 
monic area. Subsequently 500 c.c. of serous 
fluid were removed by a long needle inserted 
in the posterior axillary line. Roentgeno- 
logic examination after the thoracocentesis 
showed an encapsulated, localized hydro- 
pneumothorax in the region of the inter- 
lobar fissure, confirming his diagnosis. 

The bronchial carcinomata, being invasive 
and infiltrative in character, do not cause 
difficulties in tlie differentiation, but, as our 
Case 7 shows, they may have clear-cut out- 
lines and may be situated in the region of 
the interlobar septum. In these cases lipio- 
dol injection into the trachea reveals the 
nature of tlie lesion, by visualizing the de- 
fects and irregularities of the bronchial con- 
tour produced by the tumor. The differen- 
tiation between interlobar hydropneumo- 




Fig. 3. Case 1. Intcrlol>ar effusion, showing an Fig. 4. Case 1. Lateral view, showing the 
atypical sliaclow at the left base. basal shadow to be projected into the lower part 

of the left interlobar fissure. 


thorax, encapsulated hydropneumothorax 
around the anterior or posterior chest wall, 
and lung abscess, according to Assmann 
(1), is at times almost impossible, and only 
through repeated, careful examinations can 
the diagnosis be approached. 

A carefully taken clinical history and close 
co-operation between the clinician and roent- 
genologist are of paramount importance in 
these diseases. 

CASE REPORTS 

Case 1. L. D. (No. 50,863), colored 
female, 28 years of age, was admited to the 
City Hospital on January 27, 1930. Her 
illness started six weeks previous to tliat 
time with pneumonia. Since then she had 
had a slight cough, especially at night. There 
has been no hemoptysis. 

On physical examination the lower left 
lung was found to be dull, with diminished 


tactile and vocal fremitus and breath sounds 
throughout this area. Her temperature on 
admission was 37.8° C., and remained at 
about the same level during the first days 
of her stay in the hospital. On the day 
after admission thoracocentesis was done 
and 20 c.c. of creamy material were re- 
moved. No organisms were found in it. 

Roentgenologic examination on January' 
30th showed, in the postero-anterior view, 
a shadow of increased density throughout 
the medial two-thirds of the distal left lung, 
which extended to the diaphragm and had a 
semicircular, somewhat lobulated outer 
border (Fig. 3). The lateral view showed 
the same shadow to be wedge-shaped, ex- 
tending from the anterior border of the dia- 
phragm upward and posteriorly to the hilum 
(Fig. 4). 

At operation by Dr. S. O. Freedlander 
on February 1st, the eighth rib was resected 
in the mid-axillary line for a distance meas- 
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Fig. 5. Case 2. Interlobar effusion extending Fig._ 6._ Case 2. The interlobar character of 
into the mediastinal space and showing a double the effusion is well seen in this semi-lateral view, 
left cardiac silhouette. 


uring 7.5 centimeters. On aspiration, tliick 
yellow pus was obtained. An opening was 
made in the pleura and a rubber tube in- 
serted in tire cavity containing the pus. 

In this case the interlobar character of 
the effusion was clearly demonstrated in the 
lateral view, which showed the shadow to 
be situated in the course of the interlobar 
fissure. Tlie operation substantiated the 
findings, there being found a collection of 
pus in this area. 

Case 2. A. S. (No. 53,348), white male, 
46 years of age. by occupation a moulder in 
a foundry, was admitted to the City Hos- 
pital on May 14. 1930. The patient had 
been ill for the past thirteen months, almost 
continuously. He had had pneumonia at 
the onset of his illness. After that he had 
complained of almost constant pain in the 
chest, mucli worse during the last two 
weeks, when he had begun coughing more 
profusely and e.xpcctorating small amounts 
of sputum, not ol foul odor. There had 


been no hemoptysis. During the last year 
the patient had lost 17 povmds in weight. 

Physical examination . — Percussion note 
was dull over the base of the left lung pos- 
teriorly, up to tire level of the fourth rib. 
Breath sounds were distant over the dull 
area, but high pitched in character. There 
was slight decrease in tactile fremitus. Tho- 
racocentesis rras done on the day of admis- 
sion in the left ninth intercostal space, pos- 
terior axillary line. Three c.c. of slightly 
turbid, yellow fluid were obtained, which 
contained 8,750 cells, with 90 per cent poly- 
morphonuclear cells in disintegrated condi- 
tion. The temperature during the first few 
days in the hospital varied between 37.5 and 
39.8°C. 

Films taken on May 15th showed a dense 
cloudiness at the left base, reaching the level 
of the fifth rib in the mid-axillary line. The 
cloudiness extended higher around the left 
border of the heart as a wide ribbon-shaped 
shadow, giving the heart silhouette a double 
contour. There was also a suggestion of a 
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slight amount of free (liiid in tlie plironico- 
fcostul sinus. 1’hc rest of the lungs showed 
beaded bronchial markings, suggesting pneu- 
moconiosis (Fig. 5). Corresponding to the 
shadow at the base, in tbe semilateral view 
a A'cdge-.diapcd shadow was seen, which cx- 
tehde'd from the dome of the diaphragm to 
thc'hilum region (Fig. 6). 

On June 3rd lipiodol was injected into 
the left main bronchus and subsequent films 
showed no evidence of bronchial obstruc- 
tion. The distal ends of the bronchi being 
visualized, it was possible to determine that 
the lower lobe was displaced posteriorly and 
laterally. The roentgenologic diagnosis of 
interlobar pleural effusion was made. On 
account of tbe double contour of tbe left 
border of tbe upper heart shadow, it was 
suggested that some of the fluid extended 
into the mediastinal space. The possibility 
of a primary bronchial carcinoma was also 
considered at first, but this was excluded by 
the normal appearance of the visualized 
main bronchus. 

The patient was operated on by Dr. S. O. 
Freedlander on June 11th. Incision was 
made over the ninth rib in the posterior 
axillary line and an area measuring 10 cm. 
in length was removed. An attempt to find 
the abscess was unsuccessful. The tenth 
rib was resected then and about 10 cm. of 
it removed. The lower lobe was covered 
by much thickened pleura and was adherent 
to the posterior chest wall. After many at- 
tempts an empyema cavity was located and 
entered, which contained 500 c.c. of thick, 
foul-smelling pus. This cavity was evi- 
dently situated between the pericardium 
medially, lower lobe behind, diaphragm be- 
low, and upper lobe above. A drainage 
tube was inserted and the skin partly 
sutured. 

In this case, besides the interlobar effu- 
sion which is not obvious in the postero- 
anterior view, the ribbon-shaped shadow 
around the left border of the heart is worthy 


of note — the char.acteristic appearance of 
the mediastinal effusions. In one of our 
cases which we shall discuss later, we had 
the opportunity to prove the nature of a 
similar shadow by autopsy. 

Case 3. W. P. (No. 53,145), colored 
male, 12 years of age, was admitted to the 
Sanatorium of the City Ho.spital on June 
15, 1930. The patient’s left wrist had be- 
come swollen on the palmar surface in No- 
vember. 1929. It soon ruptured and began 
draining. During December and January 
the right wrist became swollen and also 
started to drain. Both continued to drain 
at intervals. The patient had had cough 
and e.xpcctoration for the last four months. 
The lungs were clinically negative. The 
clinical diagnosis of tuberculous synovitis of 
both wrists was made, and the patient was 
referred to the roentgen-ray department for 
an e.xamination of the chest. 

Films taken on June 26th showed an in- 
teresting, somewhat circular shadow be- 
tween the seventh and tenth ribs, which 
measured about 8 cm. in diameter. The 
shadow was sharply defined, with the ex- 
ception of the lateral circumference, which 
was irregular (Fig. 7). The lateral view 
showed the interlobar septa between the 
upper and middle lobes and between the 
middle and lower lobes to be thickened. The 
shadow seen in the postero-anterior view 
as circular, was more wedge-shaped in ap- 
pearance and situated at the junction of the 
thickened interlobar septa (Fig. 8). 

On account of the clinical diagnosis of 
tuberculosis, aspiration was not attempted. 
In this case, besides an interlobar effusion, 
a localized caseation of the right middle lobe 
was considered. Assmann (1) demonstrates 
in his text-book an antero-posterior view of 
a very similar case, which at autopsy was 
found to be a localized caseation in the right 
middle lobe. 

The lateral view in our case demonstrates 
that the shadow does not involve the ante- 
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Fig. 7. Case 3. Encapsulated effusion at the 
junction of the interlobar septa on the right side. 


rior part of the region of the right miclclle 
lobe, and that its anterior border is sharp. 

Case 4. E. H. (No. 48,877), white male. 
76 years of age, was admitted to the Cit}' 
Hospital on September 2, 1929. He was 
confused and did not remember recent dates 
well. A few days before, he had had a 
fainting spell, striking his forehead. He 
thought he had not passed any urine for the 
last three or four days. Catheterization 
yielded about 5 c.c. of very blood\- urine. 
Tlie abdomen was markedly distended and 
tender. 

The clinical diagnosis of ruptured bladder 
was made and 50 c c. of air was injected 
into the bladder. Sultecfjuent filing showed 
free air under the right diaphragm, confirm- 
ing the clinical diagnosis. The same films 





Fig. 8. Case 3. The shadow is sharply defined 
and projected into the center of the right lung 
in the lateral view. 

also showed marked enlargement of the left 
A'cntricular region. There was a well de- 
marcated, circular shadow of increased 
density near the upper border of the right 
hilum, measuring about 6 to 7 cm. in diam- 
eter (Fig. 9). 

At autopsy on September 4th a ruptured 
bladder was found, and 2 liters of hemor- 
rhagic fluid in the peritoneal cavity. The 
patient also had had an aneurysm of the 
posterior wall of the left ventricle, and coro- 
nary occlusion. 

Corresponding to the circular shadow 
near the right hilum, a localized interlobar 
effusion was found between the upper and 
middle lobes, well encapsulated, containing 
about 60 c.c. of clear fluid. Helm (5) and 
Heischner (4) each describe a similar ca.se 
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Fig. 9. Case 4. Interlobar effusion clue to circu- 
latory clislurbauce. 

in which a serous interlobar effusion was 
found — and proven by autopsy — in patients 
svtffering from circulatory disturbances. 

Case 5. C. B. (No. 53,167), white female. 
39 years of age, was adriritted to the City 
Hospital on August 9, 1930. The patient 
complained of having coughed up about one- 
quarter of a cupful of blood four days be- 
fore admission, the blood coming after a 
severe coughing spell. The next day she 
had had another hemorrhage, bringing up 
about a half-cupful of bright red blood, not 
clotted. There had been no pain before or 
during the hemoptysis. The patient had 
always been well until April, 1930, when she 
had had a hemorrhage, similar to the recent 
one. 

The temperature during the first few days 
of her stay in the hospital varied between 
36.5 and 38.0°C. The sputum w^as negative 
for tubercle bacilli on August 22 and 23, 
1930. The lungs were negative clinically. 
Chest films taken before admission (on 
April 28, 1930) showed a few calcified nod- 



Fig. 10. Cnsc 5. Oval shadow of increased den- 
sity near the right hiliim. The shadow is not sharply 
defined and appears not unlike an area of parenchy- 
matonsc infiltration. 

ules in a slightly enlarged right hilum, but 
no parenchymatous shadows were seen. 

Films taken on August 20, 1930, showed 
a poorly defined oval shadow of increased 
density partly overlapping the right hilum, 
measuring 5 by 2 centimeters. In the lat- 
eral view this shadow was seen as a band 
of increased density, extending from the 
hilum to the anterior chest wall, situated 
along the course of the interlobar septum 
between the middle and upper lobes, and 
sharply defined. A roentgenologic diag- 
nosis of interlobar pleural effusion was 
made (Figs. 10 and 11). A film taken on 
September 3rd no longer showed the oval 
shadow. The right hilum was still enlarged. 

Taking into consideration the repeated 
hemoptysis, the patient’s temperature, which 
stayed at the previous level even after the 
effusion had absorbed, and the enlarged 
right hilum, it is probable that the effusion 
was tuberculous in etiology. 

This case presented unusual interest in 
that the effusion was not sharply defined in 
the postero-anterior view and closely sim- 
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Fig. 11. Case 3. In the lateral view the 
shadow IS sharplj' defined, ribbon-shaped, and sit- 
uated in the interlobar fissure between the right 
upper and middle lobes. 


Fig. 12. Case 6 . Interlobar hydropneurno- 
thora.x: simulating an ulcerative area in the region 
of the right upper lobe. 


ulated an area of perihilar parenchymatous 
infiltration. In the latter case, of course, 
the prognosis would have been considerably 
more grave. 

The complete examination, fluoroscopic- 
ally, and films taken with the patient rotated 
at various angles is one of tlie most impor- 
tant factors in establishing the diagnosis, 
and if these factors arc neglected, errors are 
almost unavoidable. Stereoscopic films alone 
arc not sufficient in these cases. 

In one of our cases, in which we neg- 
lected to carry out a complete examination, 
the roentgenologic diagnosis was erroneous 
at fir.st, a closer diagnosis was established 
later, but the true nature of tlte lesion was 
revealed only during operation. 

Case 6. J. y. (Xo .14,430), white male. 
53 years of age. was admitted to the City 
Hospital on June 28. 1026. The patient 
had had a chill on June 22nd. with nausea 


and vomiting. These symptoms were fol- 
lowed by a sharp, continuous pain in the 
right chest, and during the three days be- 
fore admission the patient brought up about 
150 c.c. of blood each day. Clinically, at 
this time the patient had signs of' consolida- 
tion in the right upper lobe. The sputum 
Avas negative for tubercle bacilli on Jiil}' 4th 
and again on July 6th. The temperature 
varied between 37 and 38°C. during the first 
few days of the patient’s sta)"^ in the hospi- 
tal. Films taken on June 26th showed the 
upper half of the right lung to be increased 
in density, suggesting a pneumonic consoli- 
dation. 

The patient’s temperature continued and 
soon after this examination he began to ex- 
{jectorate about half a cupful of foul-smell- 
ing sputum daily. 

Stereoscopic films taken on July 10th 
sliowed a marked change. There Avas a 
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Fig. 13. Case 6. Film taken two months later Fig. 14. Case 7._ Bronchial carcinoma produc- 
after injection o£ lipioclol into the empyema cav- ing a shadow of increased density between the 
ity. The cavity is smaller and its connection second and fourth anterior nglit ribs, 
with the bronchi is visualized. 




horizontal fluid level opposite the third rib 
anteriorly and alcove this a large semicir- 
cular radiant area, suggesting a cavity, oc- 
cupying about one-third of the lung (Fig. 
12 ). 

The third series of stereoscopic films 
(taken on July 27th) showed no change. At 
this time it was suggested that, besides an 
ulcerative area, an encapsulated hydropneu- 
mothorax should be considered also. On 
July 28, 1926, aspiration was attempted in 
the third anterior intercostal space and 10 
c.c. of seropurulent fluid were withdrawn. 

The patient was operated on by Dr. S. O. 
Freedlander on August 24th, an incision be- 
ing made over the right third rib in the an- 
terior axillary line. About 4 cm. of the 
rib were removed subperiosteally. Incising 
the thickened pleura, a cavity was entered, 
measuring 8 cm. in diameter. It extended 
upward, posteriorly and medially, had a 
thick smooth wall, and contained a small 
amount of thick yellow pus. It seemed to be 


situated between the upper and middle lobes. 
In the upper medial portion of the cavity 
adjacent to the mediastinum there was a 
large bronchial fistula. A tube drain was 
inserted and held in position by silkwonn 
gut. 

On October 19, 1926, lipiodol was in- 
jected into the drainage tube and subsequent 
films showed an empyema cavity about the 
size of a thumb. The caAuty apparently 
opened into some of the bronchi, as they 
were filled with the contrast material. Most 
of the cloudiness in the right upper lobe had 
disappeared by this time, only an oval 
shadow of increased density remaining in 
the region of the right upper mediastinum 
(Fig. 13). 

The difficulty of differentiating interlobar 
empyema from a primary bronchial carcino- 
ma is well illustrated in the following case. 

Case 7. J. S. (No. 52,199), white male, 
54 )>'ears of age, was admitted to the City 
Hospital on March 10, 1930. The patient 
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Fig. 15. Case 7. Bronchial carcinoma shown in Fig. 16 Case 8. ilediastinal pleural effusion, 
the region of the septum between the right upper producing a double cardiac silhouette on the left, 
and lower lobes, with sharp anterior and poste- 
rior borders. 


had been ill for the last two years, with loss 
of appetite and fet'er. Cough began about 
two or three months after the onset, and 
continued— severe at times. There had 
been several periods of blood streaking, but 
no hemoptvsis. The patient expectorated 
about one sputum-boxful a day. Since the 
onset of the disease, he has lost about 25 
pounds in weight. 

The percussion note was dull over the right 
upper lung and hyperresonant elsewhere. 
Breath sounds were diminished throughout 
the right lung and exaggerated throughout 
the left. The temperature on admission and 
during the following da} s had a septic char- 
acter, varying ])etwecn 37.5 and 40°C. The 
white blood count was 26,400. 

Films taken l>efore admission to the hos- 


pital (on February 26, 1930) showed a 
dense, even cloudiness between the right 
second and fourth anterior ribs, extending 
from the heart shadow to the lateral chest 
wall. In the lateral rdew the shadow was 
projected into the region of the upper and 
posterior portion of the interlobar fissure be- 
tween the upper aird lower lobes, with its 
ape.x looking toward the hilum and its base 
toward the posterior chest wall. The shadow 
was sharply defined and had all the roent- 
genologic signs of an interlobar pleura! effu- 
sion (Figs. 14 and 15). 

A few days after admission withdrawal 
of the fluid was attempted, but none was 
found. Lipiodol was injected into the right 
main bronchus on March 13th and subse- 
quent films .showed a pneumothorax with a 
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fairly good collapse of the right lung, ap- 
parently produced by the attciujiled thora- 
cocentesis. The lung was well outlined, 'i'hc 
right main bronchus ahout 1 cm. below the 
bifurcation showed a narrowing and fine 
irregularity of its contour, throughout an 
area measuring alx)ut 2 cm. in length. This 
narrowing was more in favor of a bronchial 
carcinoma than of ati effusion. 

■ Broncho.'Jcopic examination was done by 
Dr. C. W. Engler and five small pieces of 
soft tissue were removed from the right 
main bronchus, just below the bifurcation. 
The patliological diagnosis of the specimen 
was “small cell carcinoma.” 

This case had the typical roentgenologic 
appearance of an interlobar effusion. Its 
upper and lower Ixtrders were sharply de- 
fined, whereas in lung tumor one would ex- 
pect to find irregular borders, gradually 
merging into the normal lung field. Fluoro- 
scopically, there was no evidence of bron- 
chial obstruction and the heart remained 
stationary during respiration. 

The injection of lipiodol was of consider- 
able help in establishing the diagnosis, show- 
ing the filling defect in the main bronchus. 
The other diagnostic aid was the involun- 
tary pneumothorax, with complete outlining 
of the lung. In a chronic interlobar effu- 
sion, the surrounding pleura would be thick 
enough and adherent enough to prevent a 
collapse. 

mediastinal pleural effusions 

Mediastinal effusions were clinically first 
described by Laennec (9) and then by 
d’Andral (9), Cruveilhier (9) and Dieula- 
foy (9). The first roentgenologic description 
was given by Devic and Savy (9) in 1910. 
It is not a disease of the mediastinum as 
one would conclude from its name, but 
an intrapleural process, localized in the me- 
diastinum. 


The serous forms of these effu-sions arc 
mo.‘'tly of tuberculous origin and the puru- 
lent forms of pneumococcal origin. The 
causative germs c.xtend into the mediastinal 
pleura from tracheobronchial lymph nodes, 
from the lungs, from the pericardium, and 
from disease of the thoracic wall and the 
difi’erent organs of the mediastimun. 

They arc divided into four groups: The 
right or left, anterior or posterior effusions. 
Combinations of anterior and posterior effu- 
sions of the .same side occur often; com- 
binations of the right and left effusions are 
rare. 

The anterior media.stinal effusions accord- 
ing to Savy are represented by ribbon- 
shaped shadows, parallel to either the left or 
the right cardiac silhouette, and producing a 
double cardiac contour on the diseased side. 

The posterior mediastinal effusions pro- 
duce either ribbon-shaped shadows running 
parallel to the left or right borders of the 
vertebral column, or triangular shadows in 
the cardiophrenic angles. The base of these 
shadows is upon the diaphragm and their 
apices are directed toward the hilum. 

From a differential diagnostic standpoint 
pericardial effusions have to be considered 
at times, as the triangular right-sided media- 
stinal effusions may give a similar roent- 
genologic picture. These effusions, how- 
ever, do not fluoroscopically show trans- 
mitted pulsations from the heart, whereas 
in case of pericardial effusion the pulsations 
of the heart can be seen. Furthermore, by 
rotation of the patient, the effusion can be 
projected away from the heart shadow. 

The triangular shadows may imitate the 
bronchiectatic triangular shadows, occurring 
in the same region. Many of the bronchi- 
ectases are well localized in the cardiophren- 
ic sinuses, and once the surrounding lung 
tissue becomes consolidated, or the diseased 
lower lobe collapsed (pseudo-empyema 
bronchiectaticum, Epstein, 3), the differen- 
tiation between the two conditions becomes 
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almost impossible. The exploratory tliora- 
centesis is of no value in these cases either, 
because if the needle, enters a bronchiectatic 
cavity, a few cubic centimeters of fetid pus 
can be withdrawn, establishing the errone- 
ous diagnosis of empyema and submitting 
the patient to a valueless operation (Ber- 
thold Epstein’s case) . The only way to es- 
tablish the diagnosis is to inject lipiodoi into 
the bronchi, and determine whether or not 
they are dilated. Rist (7) is of the opinion 
that every patient who shows a triangular 
shadow in either of the cardiophrenic 
angles should be submitted to bronchog- 
raphy before any operation is undertaken. 

According to the situation of the effu- 
sions, at times mediastinal tumors, aortic 
aneurysms, or paravertebral abscesses have 
to be ruled out. In the latter case a roent- 
genologic examination of the dorsal verte- 
brae will demonstrate the narrowing of the 
intervertebral spaces or bone destruction, 
establishing the diagnosis of Pott’s disease. 
An aortic aneurysm shows pulsations, which 
are absent in a mediastinal effusion. Media- 
stinal tumors can be recognized by their 
lobulated contours. 

The following cases are illustrations of 
mediastinal effusions. 

Case 8. J. W, (No. 53,343), colored 
male, was admitted to the City Hospital on 
April 27, 1930. Four days before, the 
patient had had a chill, followed by fever, 
began to have a cough, and raised a consid- 
erable amount of sputum. Next day he 
had severe pain in the left upper and lower 
chest. 

Physical examination (April 27, 1930). 
— The patient was markedly dyspnetc and 
cyanotic. Expansion was lagging on the 
chest There was a dullness below the left 
clavicle, with bronchial breath sounds and 
fine rales. On tiie 30th the breath sounds 
were diminished at the left base, but the 
signs of pneumonia were still confined to the 
left upper lobe. On May 6th there was a 


pleuropericardial friction rub at the left 
apex. On the 12th the patient had a rigid 
neck, a positive Brudzinski, and a suggestive 
Kernig sign. His temperature was septic 
in character, varying between 38.2 and 
40.5“C. Death ensued on the following 
day. 

Filtns taken on May 8, 1930, showed a 
sharply defined ribbon-shaped shadow of 
increased density around the left border of 
the heart shadow, giving a double contour 
to the left cardiac silhouette. The shadow 
extended from the hilum to the diaphragm. 
The aortic knob and right cardiac silhouette 
had a normal appearance. The heart was 
displaced to the right. The bronchial mark- 
ings throughout the entire left lung were 
increased in density, and tlie same lung 
showed diminished air-content. The left 
diaphragm was higher than the right, due 
to a large gas bubble in the splenic flexure. 
On account of the pleuropericardial friction 
rub, a metapneumonic pericardial effusion 
was considered clinically, but the roentgeno- 
logic examination favored a mediastinal 
effusion, on account of the double left con- 
tour, and of the right displacement of die 
heart, which was obviously pushed aside by 
outside pressure (Fig. 16). 

The next film taken, five days later, 
showed the shadow on the left to be a little 
smaller, less dense, but still defined with 
fair sharpness. 

At autopsy on May 13th a small amount 
of inspissated yellow fibrinopuruient mate- 
rial was found in the anterior mid-dorsal 
region, well encapsulated between the leaves 
of the mediastinal pleura. Some of the 
material extended anteriorly around the 
base of the lung. Pericardial fluid was not 
increased. 

Case 9, J. E., ivbite male, 63 years of 
age, ivas admitted to the City Hospital on 
November 28, 1927. The patient com- 
plained of pain in the stomach and short- 
ness of breath, whicli had developed about a 



FREEDMAN: EFFUSION IN THE THORAX 


27 



Fig. 17. Case 9. Encapsulated fluid near the Fig. 18 Case 9. First oblique view showing 
right upper posterior chest wall ; mediastinal the obliteration of the posterior mediastinal space 
pleural effusion and free fluid at the right base, and the circular shadow in the upper lung field. 


week before. He had had some shortness 
of breath for the past year. It was im- 
possible to ascertain complete details con- 
cerning the sickness, because the patient was 
confused. 

Physical examination . — There was a 
dullness over the right upper lobe anteriorly 
and posteriorly and a dull percussion note 
was elicited at the right base posteriorly. 
Breath sounds were faint over the right lung 
and moist rales were heard over both lungs. 
The heart showed no increased activity or 
enlargement. The patient’s temperature 
varied between 38 2 and 39 2‘’C. during his 
stay at the hospital The white blood count 
on December 2nd was 12,800, with hemo- 
globin 85 per cent. 

On December 3rd a needle was inserted at 
the angle of the right scapula and 275 c c. 
of clear yellow fluid was withdrawn. No 


growth was obtained in the culture. Death 
took place on December 5, 1927. 

Films taken on November 30th showed a 
sharply defined, circular shadow of in- 
creased density in the right apex and sub- 
apical regions, measuring about 10 cm. in 
diameter, and separated from the vertebra: 
by a band of air-containing lung. The right 
cardiac silhouette was obliterated by a dense, 
band-shaped shadow, measuring from 4 to 5 
cm. in diameter, extending parallel to the 
vertebral column from the subapical region 
to the base. The two shadows partly over- 
lapped in the apex. There was an uneven 
cloudiness at the right base, extending to 
tlie level of the ninth rib. The thickened 
interlobar septa between the right upper and 
middle lobes, and middle lower lobes were 
visualized, and the former was markedly 
displaced downward. The heart was dis- 
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placed to the right. The first oblique view, 
besides the cloudiness throughout the entire 
base, showed the apical circular shadow to 
be situated rather posteriori)^ The entire 
posterior mediastinal space was obliterated 
by the band-shaped shadow seen in the 
postero-anterior view near the vertebra! 
column (Figs. 17 and 18). 

Autopsy was performed on December 5, 
1927. Unfortunately the pathological pro- 
tocol did not describe in detail the exact 
location of tlie pathological changes in the 
pleural cavity, briefly mentioning that there 
were numerous dense adhesions between the 
leaflets of the pleura, Avhich separated 
encapsulated sacs of localized pus collec- 
tions. There was also some free purulent 
fluid found among the leaves of the basal 
pleura. The purulent fluid removed from 
the base and from the encapsulated sacs 
amounted to 780 cubic centimeters. The 
right lung showed a generalized fibrosis. 
The right lower lobe contained several 
gangrenous cavities. The left lung, the 
mediastinal organs, and heart were found 
normal. The band-shaped shadow over- 
lapping the right border of the heart is a 
characteristic illustration of a posterior 
mediastinal effusion. That this effusion 
was situated in the mediastinal space seems 
to be confirmed by the left displacement of 
the heart and by the oblique view, showing 
an obliteration of the posterior mediastinum. 
The signs of mediastinal embarrassment, as 
marked dyspnea and cyanosis, were also 
present in the clinical picture. 

SUMMARY 

1. The interlobar and mediastinal vari- 
eties of encapsulated effusions are discussed. 

2. Interlobar effusions are characterized 
by sharply defined band- or wedge-shaped or 
circular shadows in the region of the inter- 
lobar septa. 


3. Lobar and marginal pneumonias, 
localized and well circumscribed caseous 
consolidations, and bronchial carcinomata 
must be differentiated from these effusions. 

4. In the presence of a pneumonia, the 
only roentgenologic sign of an interlobar 
effusion is the bulging of the interlobar 
fissure, seen in the lateral view. 

5. Mediastinal pleural effusions are rep- 
resented by band-, wedge-shaped, or trian- 
gular shadows parallel to the vertebral 
column or to the cardiac silhouette. 

6. Pericardial effusions, paravertebral 
abscesses, aortic aneurysms, mediastinal 
tumors, and areas of bronchiectatic consoli- 
dation may giA^e a similar roentgenologic 
appearance. 

7. Bronchography is a valuable aid in 
establishing the diagnosis in both varieties 
of those effusions. 

The use of Dr. S. O. Freedlander's opera- 
tive notes is gratefully acknowledged. 
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Potassium in Radiobiology. Pietro Otto- 
nello. La Radiologia Medica, May, 1930, 
XVII, 580. 

According to the most recent theories, can- 
cerous growths seem to be due, fundamentally, 
to either abnormal electrolytic processes or to 
deficiency of the intrinsic radio-activity of the 
cell. It should be logical to assume, there- 
fore, that potassium, being the only substance 
existing in the human body which is at the 
same time an electrolyte and a radio-active ele- 
ment, should play a very definite role in cellu- 
lar activities. 

The author reviews the vast literature on 
the subject, and by referring in part to exper- 
imental findings and in part to plausible theo- 
ries, is led to suggest the administration of 
potassium, either orally or intravenously, to 
cancer patients as an aid to X-ray or radium 
treatments. The suggestion is considered 
worth tr}'ing, potassium being harmless to 
healthy tissues and allegedly selective on neo- 
plastic cells. Furthermore, even if potassium 
should, as has been claimed by some inves- 


tigators, cau.se an artificial acceleration in the 
growth of the tumor, it would, for the same 
rca.son. facilitate further treatment by irradia- 
tion. Indeed, by activating the osmotic pro- 
cesses of the cell, by increasing the permea- 
bility of its membrane, and by favoring cell 
division in general, potassium would create 
essentially a sensitive stage in the life of the 
tumor and would render it more vulnerable to 
irradiation therapy. 

L. Marinelli. 


Physical Therapy and Radiotherapy dur- 
ing 1929. Charles R. Brooke. Med. Times, 
February, 1930, LVIII, 55. 

This review, which will be concluded in the 
March issue of The Medical Times, covers 
important articles on the subject of diathermy, 
ulti'a-violet, and galvanism. The review on 
radiation , in the Februaiy issue includes the 
article by A. Bouwers on self-protecting tubes. 

W. W. Watkins, M..D 



ROENTGENOLOGICAL ASPECT OF VARIOUS TYPES OF 
COLONIC DIVERTICULA" 

By W. O. UPSON, M.D., and A. E. MacGREGOR, M.D., F.A.C.S. 

Leila Y. Post Montgomery Hospital, Battle Creek, Michigan 


S INCE the advent of the barium meal 
the various pathologic conditions of 
the colon have become of increasing 
interest, as by this means the character, 
severity, and location of the lesions can 
more accurately be determined. Among the 
various pathologic conditions studied by the 
opaque meal, diverticula have assumed an 
important place. Abbe, in 1914, discussed 
a case of diverticula diagnosed by Le Wald 
with the aid of the X-ray, and since that 
time a mass of comprehensive literature has 
been contributed on the same subject, until 
now nearly every phase of the predisposing 
conditions, the progress of development, and 
the roentgen signs in their various stages 
have been more or less fully discussed (1). 
The object of this paper is to review the 
development and the various phases of di- 
j verticula as demonstrated roentgenologic- 
ally, with a brief description of the more 
practical roentgen-ray signs and a demon- 
stration by means of a case report of the 
X-ray appearance of a ruptured divertic- 
ulum, resulting in an extra-colonic abscess. 

DEVELOPMENT 

Many tlieories as to the development of 
diverticula of tlie colon have been advanced, 
but since the use of the roentgen ray in their 
study it has become apparent that there are 
many causes. The idea that they are con- 
genital is probably farfetched, as they are 
almost never met with in the barium meal 
examination of the young. It maj' be pos- 
sible that some of the earlier diseases of 
childhood, such as cholera infantum, may 
produce localized areas of weakened wall in 

’Read licfore the RadioloRic.il Society of North x\incrtca, at 
the I'lflccnth Annual Meeting, at Toronto, Ont., Canada, 
nee. 2 C, 1929. 


the colon that would be a predisposing fac- 
tor to the development of diverticulosis. 
Acquired diverticula should be regarded as 
pathologic. Study and classification of a 
large number of cases seem to indicate that 
they are usually caused from infection and 
irritation from within the lumen of the 
colon, resulting in a localized irritation of 
the other layers of the tube. Such localized 
irritation finally allows a portion of the 
mucosa to invaginate itself into the submu- 
cosa, resulting in a hernia of the mucosa 
through the muscularis, usually at points 
where blood vessels penetrate the wall. The 
diverticulum may be single, but there are 
usually multiple diverticula, varying in num- 
ber from 1 to 400 or more. The opening into 
the colon may be stenosed or as wide as the 
diverticulum itself, depending on the stage 
of development. Diverticula may involve 
any part of the colon, but usually are more 
numerous in the distal half — the iliopelvic 
junction is a favorite site. They may con- 
tain fecal masses and occasionally copro- 
liths. In longstanding cases they give rise 
to diverticulitis, peridiverticulitis, or peri- 
colitis, and frequently result in adhesions to 
the surrounding structures. Involvements 
occur in males two to three times as often 
as in females, appearing about once in every 
450 cases in adults past forty, and ten out 
of thirteen cases are multiple (2). The 
relation of diverticula to neoplasms has been 
variously stated, varying from 1 to 3 to 1 to 
20. This apparent discrepancy in reports 
by various authors is probably due to a 
variation in the ages of their groups and to 
Tvhether or not adequate medical treatment 
has been applied. It is self-evident that in 
the untreated cases the inflammatory pro- 
cesses TYOuld be more severe, rvhich is un- 


30 


UPSON AND MacGregor ; COLONIC DIVERTICULA 


31 






Fig. 1. A composite drawing by Spriggs and Marxer showing segments of colon, illustrating the vari- 
ous stages of the development of diverticula. (1) Small area showing pre-diverticular state. (2) Pre- 
diverticular state involving circumference of colon, causing a ring constriction. (3) Same section of 
bowel as shown in (2), after treatment. Signs of inflammation have disappeared, but two well-defined 
pouches have developed. (4) and (5) Same diverticulum observed over a period of four years, showing 
slow development. (6) Same type of diverticulum, showing advanced stage. (7) Section showing 
diyerticulosis. (8) Liverticula, with signs of well-advanced inflammation. (9) Isolated diverticulum, 
with some thickening of the wall of the colon. (10) Well-developed diverticula supervening on areas 
of early inflammation. (11) Well-developed diverticulitis. (12) Same piece of bowel seven years later, 
showing marked increase in thickness of wall; isolation of diverticula. 
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Fig. 2. Drawings from 
the authors’ cases, showing 
similar conditions to those 
illustrated by Spriggs and 
Marxer. (1) Pre-diverficu- 
lar state. (2) Beginning de- 
velopment o£ pouches. (3) 
Well-developed diverticula. 
(4) Early signs of inflam- 
mation, with diverticulum 
containing a_ fecal concm- 
tion._ (S) Diverticulitis in- 
volving a large portion of 
the colon. (6) Advanced di- 
verticulitis, with consider- 
able narrowing of lumen of 
the colon. (7) Advanced di- 
verticulitis, with apparent 
isolation of some of the di- 
verticula. (8) Advaiiced di- 
verticulitis showing unusual 
length of the re-entrant 
angles of some of the diver- 
ticula. (9) Advanced stage 
of diverticulitis localized at 
the iliopelvic junction. 
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Fig. 3, Opaque enema revealing extensive diverticulitis of the distal colon. Note gas pocket marked 
by arrows. 


doubtedly a predisposing cause of malig- 
nancy. Among the causes of diverticula, it 
is possible also to mention the markedly 
spastic distal colon, with dilated proximal 
colon. Under this condition the colon is 
subjected to considerable progressive pres- 
sure. The development of diverticulitis 
being a slow process accounts for the fact 
that most of the cases are found in adults 
over forty. The patients are usually well 
nourished and with good color. Chronic 
constipation is usualty a factor. Blood is 
seldom, if ever, found in the stools in un- 
complicated cases. 

CLASSIFICATION 

As far as the roentgen examination is con- 
cerned, the first classification to be men- 


tioned is the pre-diverticular state in which 
the colon wall presents a serrated or saw- 
toothed appearance, with possibly some nar- 
rowing of the lumen of the affected area as 
first described in 1919 by George and 
Leonard (3). From this stage the process 
continues until a pouch is formed and an 
actual diverticulum is developed. From the 
deposit of fecal material in this pouch, irri- 
tation and inflammation are set up, the wall 
of the colon becomes thickened, the pouch 
becomes larger and a greater distance from 
the lumen of the colon, and the re-entrant 
angle at the neck becomes longer and more 
constricted. At this stage the infected 
material in the pouch is apt to set up in- 
flammation, and a diverticulitis is devel- 
oped. These various stages were discussed 
and clearly demonstrated by Spriggs and 
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Fig. 4. Same ease as shown in Figure 3; S-hour observation. Note gas pocket at arrows, showing 
quantity of barium in the pocket. 


iMar.xer in 1925 (4), and are illustrated by 
their drawings (Fig. 1). They had the ad- 
vantage of watching the same case over a 
period of seven years and were able to ob- 
serve the diverticulum passing through its 
various stages of development. A com- 
posite drawing made of some of our own 
cases will illustrate the various stages of the 
development of colonic diverticula (Fig. 2). 
As the irritation continues the wall of the 
colon becomes much thickened, the divertic- 
ulum more isolated, and symptomatolog)- 
more pronounced. In a recent paper by 
Grecnsfckler and Hiller (5), attention has 
been called to a diverticulitis of the cecum 
which in its advanced stage simulates very 
closely the clinical picture of appendicitis. 

Having the roentgenologic appearance of 
the numerous stages of the development of 
diverticula in mind, the roentgenologist is 


justified in not only reporting the actual 
condition found, but should draw attention 
to the prognosis and the ultimate outcome 
to be anticipated. If the signs of divertic- 
ulitis are pronounced, he should carefully 
note the area and extent of the colon in- 
volved, the thickness of the wall as com- 
pared to the lumen, noting carefully the size 
of the diverticulum, whether or not it con- 
tains fecal concretions, and especially, if 
possible, the length and size of the neck. In 
instances in which the diverticula are 
grouped, the possibility of their being asso- 
ciated with carcinoma should be borne m 
mind. Malignancy and diverticulitis may 
co-exist and in our own observations seem 
to do so in from 10 to 15 per cent of cases. 
Surely if the infected material in the diver- 
ticulum becomes isolated a dangerous pro- 
cess is apt to develop, and the rather rare 
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Fig. 5. Same case as shown in Figure 3; 50-hour observation. Gas pocket still in evidence. Stand- 
ing film (on riglif), showing fluid level in pocket. 


condition of a rupture through the outer 
wall of the colon may ensue, resulting in an 
extra-colonic abscess. If this condition has 
occurred, it is possible for the roentgenolo- 
gist sometimes to detect it, as the case report 
which we wish to present will illustrate. 

Mrs. S., age 63. Patient first noted pain 
in the left side about three years before 
examination. Pain at that time was very 
severe, seeming to radiate across the lower 
abdomen just above the symphysis pubis, 
and lasted about two days. There was de- 
finite tenderness. No mass was felt. There 
was no nausea nor vomiting. The pain dis- 
appeared, to reappear about twice a year for 
the following three years. The patient can 
think of no cause which might have brought 
on this pain, as strain or undue muscular 


exertion. Pain came and went spontane- 
ously, though it was somewhat relieved by 
cathartics and hot compresses. She has not 
been constipated during the last three years. 
Five weeks before the patient came to the 
hospital, the pain returned with great sever- 
ity. It was first noticed about midnight, 
when the onset was sudden, and was of a 
severe, sharp, shooting, cramping character, 
starting in the left lower quadrant, radiat- 
ing directly across the abdomen just above 
the symphysis pubis. As before, there was 
no nausea nor vomiting. No urinary 
changes. No straining or coughing. Pain 
was relieved at this time by hot applications. 
Next day the pain was better, but that night 
returned with increased severity. Pain, 
although more severe on the left, had risen 
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so that it crossed tlie abdomen in approxi- 
mately tlie midline. As before, tlie abdo- 
men Avas tense, hard, and sore to tlie touch. 
No masses, tumors, hemije. or abrasions 
Avere noted. A doctor AA-as called and re- 
lief AA-as obtained by three hypodermics. 
This pain continued until the patient’s ad- 
mission to tlie hospital. There AA’as A'omit- 
ine onh- once, this after she had eaten some 
tomato soup. There AA'as no definite time 
relation of the pain to meals as is seen in 
peptic ulcers. The patient had been unable 
to eat because of tlie soreness in her abdo- 
men: food AA’as repulsNe to her, and often 
made tlie pain AA’orse. There had been no 
chills and no fei-er; no I’omiting of blood. 
There had been much gas on tlie stomach 
tliroughout the period of tlie illness for 
AA’hich she had been admitted, and some gas 
AA’as passed by rectum. Relief from the 
pain AA’as not obtained by flexion of tlie 
tliighs upon the abdomen. 

The patient had had the usual diseases of 
childhood, though there AA’as no liistor}’ of 
acute intestinal disturbances AA’hen A'^ouns-. 
She had had influenza six years before ad- 
mission. but no tA’phoid feA’er, amebic dys- 
enterA’. peritonitis, or gastro-intestinal dis- 
eases. 

X-ray findings of the colon. — The cecum 
AA’as normal in size and position and AA’as 
freely moA’able. The appendix AA’as A’isual- 
ized — it AA’as directed upiA’ard and inAA’ard 
and partially retrocecal. There AA’ere diA’er- 
ticula scattered throughout tlie colon, more 
numerous in the distal half (Fig. 3). The 
colon — descending and iliac — shoAA’ed defi- 
nite signs of diA’erticulitis. The Avail of this 
portion of die colon Avas unusually thick- 
ened and tlie lumen Avas narroAv and at cer- 
tain points Avas constricted. In addition, 
there AA’as a gas-filled space outside of the 
colon, lying outAvard and posterior to the 
colon in the left iliac fossa. AA-hich measured 
nearly four inches in its greatest diameter. 
At tlie 8-hour obsen’ation this gas pocket 


Avas found to contain considerable barium 
(Fig. 4). At tlie 24-hour and 50-hour ob- 
serA’ations, there Avas still a trace of barium 
retained (Fig. 5). At the 50-hour observa- 
tion a standing film Avas made and a fluid 
level in tlie gas pocket Avas demonstrated 
(Fig. 5-5). It Avas evident tliat this cavity 
Avas caused by an extra-colonic abscess, 
probably the result of a ruptured diverticu- 
lum. 

Roentgen diagnosis. — DiA’erticulitis, Avith 
an extra-colonic abscess in the left iliac 
fossa, resulting from a ruptured divertic- 
ulum. 

Post-operative description of operation . — 
An incision four inches long AA’^as made over 
the left iliac region. The AA^all of the colon 
Avas found to be unusually thick and studded 
Avith diverticula. Adhesions Avere encoun- 
tered everA-Avhere. The dissection AA^as con- 
tinued doAA’mvard and to the outer side of 
the colon and deep in the left iliac fossa an 
abscess containing at least 8 oz. of pus, 
barium, and fecal material Avas encountered. 
A drainage tube Avas placed in the cavity 
and the Avound closed in the ordinary man- 
ner Avith chromic catgut The skin Avas 
closed Avith sillavorm gut. The patient 
made an eventful progress. A fecal fistula 
remained for about three Aveeks. 

REM.VRKS 

^^'e are not making tliis presentation Avitli 
tlie idea that all cases of ruptured divertic- 
ula Avill present this picture, but merely to 
shoAv AA’hat happened in one instance, and to 
suggest tliat this and other signs should be 
looked for in the presence of diverticulitis. 
Local areas of extreme tenderness, asso- 
ciated Avith the position of the affected 
colon, definite fi.xation of a portion of the 
colon, extensive tliickening of the Avail of 
the colon, a palpable tumor, as Avell as a 
stationarA' gas pocket, should be looked upon 
with suspicion. 
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Dr. Lester Levyn (Buffalo, N. Y.) ; If 
a certain nationally known slogan were to be 
transcribed so that it would be applicable to 
the field of radiologj', it would sound some- 
what like this, “When better colon work is 
done, Dr. Upson will do it.” It is a privi- 
lege to pay tribute to the untiring efforts 
that the Doctor has made in attempting to 
reduce to a minimum tlie relatively large 
percentage of errors which exists in the 
interpretation of colon patholog}". It is in- 
teresting to note that, despite the fact that 
diverticula were first described in 1845 and 
many important monographs have appeared, 
the most enlightening information has come 
since the first case was diagnosed by the 
X-ray by Dr, LeWald, and to-day the most 
valuable information can be obtained only 
by the X-ray. Dr. Case in his early work 
suggested that inasmuch as diverticula are 
frequently encountered without the presence 
of inflammation, the term “divcrticulosis” 
be advanced to describe that type of case. 
I feel, however, that it is almost impossible 
at times to draw a line of demarcation be- 
tween divcrticulosis and diverticulitis. Dr. 
Upson described in his paper the two im- 
portant roentgen signs of diverticulitis. 


namely, the prc-divcrticulum stage, in which 
the persistent serrated appearance of the in- 
volved colon is noted, and secondly, the for- 
mation of diverticular pouches. I was also 
very glad to hear him, in his description of 
the slides, emphasize the significance of Dr. 
Case’s sign, namely, the displacement of the 
small bowel away from the left iliac fossa. 

The question of malignancy is one of 
great importance. Statistics from the Mayo 
Clinic show that in 15 per cent of their 
cases, malignancy and diverticulitis co- 
exist. 

Dr. Upson did not discuss in his paper, 
of course, the matter of technic, but I should 
like to emphasize the importance of the 
barium meal as being infinitely more valu- 
able in the determination of diverticulitis 
than the barium enema, and also a word of 
warning, that when the enema is adminis- 
tered, it should be given, not under high 
pressure, because there is always the danger 
of a diverticulum rupturing. 

The case that Dr. Upson demonstrated is 
of great interest, and I am quite certain it 
will stimulate us to look very carefully for 
persistent localized collections of gas. The 
Doctor has lived up to his reputation of tell- 
ing us a great many things in a very short 
time, and I am personally very much in- 
debted to him. 

Dr. Gordon Webb (Owen Sound, On- 
tario) : About three weeks ago I had a defi- 
nite case referred to me by a surgeon, to see 
if I could help him to localize a tumor in the 
left lower quadrant of the abdomen. The 
tumor seemed to be fairly superficial, and 
by the aid of a barium enema I got a cer- 
tain amount of opaque fluid past its site. 
There was no definite way in which I could 
localize the tumor or help the surgeon be- 
yond this, that after I had given the enema, 
I had it evacuated, as is my usual practice. 
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This latter system has several advantages 
over that employing the string electrometer: 

(1) Insulation difficulties are less serious; 

(2) it is direct-reading; (3) it can be made 
to serve more than one ionization chamber ; 


The electrical circuit employed with such 
a de-vice is shown below. It is identical with 
ffie arrangement originally proposed and 
used by Duane. It approaches the ideal in 
all respects, except that the ionization cham- 



Fig. 1. Wiring diagram. 


I ( 4 ) the operator has better protection from 
"•tray radiation. It is. however, subject to 
the criticism that a high sensitivity galva- 
nometer is a delicate instrument. Its sensi- 
ti\ity depends upon the fragility of a pure 
gold wire only seven ten-thousandths 
(0.0007) of an inch thick and the nicety 
with which this supports a coil of fine cop- 
per wire between the poles of a powerful 
magiiet. It commands and receives respect- 
ful care. If a rugged instrument of equal 
scnsitivit}- were substituted for it. many 
more practitioners could avail themselves of 
the other advantages of the system of which 
it is a part. 

It was suggested that a new electrostatic 
voltmeter developed by one of us might be 
made to serve this purpo'-e.* 

jA (!c«cr!ption of thi'; ir.'^Irumcnt mU be pobh'bcd by 

L. I’. I)cI‘3“o- 


ber cannot be made as small as the thimble 
type. 

The new electrostatic voltmeter may be 
briefly described as a small quadrant elec- 
trometer in which the needle is supported by 
a suspension of very fine tungsten wire un- 
der tension. Wffien a voltage is applied be- 
tween one pair of quadrants and the needle, 
the needle will turn. By means of a small 
metallic concaA'e mirror lacquered to the 
needle, the image of a straight filament gal- 
vanometer lamp is thrown upon a translu- 
cent scale. The position of this image upon 
the scale will depend upon the voltage ap- 
plied to the instrument. A high resistance 
shunt converts the instrument into a device 
for measuring minute currents. When this 
instrument is placed in series with the ioni- 
zation chamber and a battery in the position 
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usually occupied I)y llie jralvaiioiuctcr, tlic 
current fiowin" tliroujjii the ionization 
chamber will also flow through the high re- 
sistance shunt of the instrument. 1'hc volt- 
age between the two ends of the shunt will 


switch Si, in seric.s with G, is closed. R. 
and represent the leakage resistance of 
the shielded leads to ground, and Ri the 
leakage resistance across the ionization 
chamber. R is the resistance of the gas in 




r/9 

-m % 
-n ^ 


— i — VOLT/rrETEE CUEVE. 

1 

1 


.~o—.sxLV/rNOfirErEE cueys 

-0 

hi//- 

§6' 


m 

im 

■ 



gH 

HP 

1 Vi 
-/6 Ui 

i it 

rts Ul 

Q 

-a t; 

Ju 

viz ? 

r/O ^ 
9 § 


m 

nm 

■1 




PH 




■5 


. 


HP 



_ c 

/ 



HP 





s 

■■ 

w 



B 


g 

■ 








_ 





B 



iimi 




.. 

B 




.-if 

0 

•R 

1 T — T I 1 -I , 

/SO 20.0 2S.O 30.0 3S. 

Pe/M/Iisy VOLT/TGE ON X‘P/fy TE/tNSFOPm 


Fig. 2. 


be proportional to the ionization current, 
therefore the deflection of tlie needle will be 
proportional to the ionization current. 

The current through the instrument is 
given by the equation 

V 

Ra 

where R3 is the resistance of the shunt 
across the instrument, and V is the voltage. 

Experimental arrangement .- — In the wir- 
ing diagram shown in Figure 1, we have 
represented the usual Duane arrangement of 
batter}T B, connecting through a shielded 
lead L to the ionization chamber I. The 
ionization current ordinarily passes through 
^uother shielded lead Lo to the gab^anom- 
eter G, and so completes the circuit to the 
battery. This will occur above when the 


the chamber when X-rays are passing. The 
current tlirougli R4 is returned to the bat- 
tery without passing through the galvanom- 
eter, and so need not be considered. The 
lealcage current ii through R^ combines witli 
the ionization current i through R and 
passes toward the galvanometer; i flows 
only when X-rays are passing, whereas ii 
flows at all times. This makes it possible 
to measure ij, as it is tlie only current 
flowing through the galvanometer when 
the X-rays are off. As R, is usually 
extremely large because of the care talcen 
to insulate the ionization chamber, i^ is 
so small in a well designed and constructed 
instrument tliat it cannot be measured 
even by the high sensitivity galvanom- 
eter, and does not introduce any appreciable 
error. The current passing along the lead 
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toward the galvanometer will therefore be 
only that due to ionization. Some of this 
(is) may, however, escape through the in- 
sulation of the lead and so return to the 
battery, avoiding the galvanometer. Since 


portion will remain the same over long pe- 
riods of time. 

The measurement of the proportion may 
be made in either one of two ways. In the 
first, the ionization current is sent through 



Fig. 3. 


*1 the path through G has only about one-mil- 
lionth of the resistance of Rs, is will at best 
be only one-millionth part of the ionization 
current, the remainder passing through G. 
We can therefore safely state that the cur- 
rent measured by the galvanometer is the 
actual ionization current due to the passage 
of X-rays through the chaml^er. 

By opening switch Si and closing Ss, we 
can substitute the electrostatic voltmeter for 
the galvanometer. This alters the situation 
somewhat, as the voltmeter has a very high 
resistance, Rs, comparable to that of R,. An 
appreciable fraction of the ionization cur- 
rent will therefore pass through R, and es- 
cape measurement. It will be necessary to 
know in what proportion the current di- 
vides, and to be sure that the resistance R; 
and Rj remain constant, so that this pro- 


file galvanometer, which measures it accu- 
rately. The static voltmeter is then switched 
in, causing the current to divide. The re- 
sistance Rs is known and since the meter 
measures the voltage V caused by is passing 
through Rs, is may be calculated from the 
relation 


V 


Rs 

is can then be found, for 

iz i — is 

and 


V 

Rz = — 

h 

Now i, will be smaller than when the gal 
vanometer was in use, as the voltage across 
Ri is less. We can, therefore, still neglect 
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it. From these coiisiclcration.s, it follows 
that 

(K,_R,) V 

, __ 

The assumption has been made that the 
voltage across the ionization chamber is suf- 
ficient to produce saturation. For the par- 
ticular chamber used, this value is 6 volts. 
Tlie voltage across the chamber is the volt- 
age of the battery (45) minus tlic reading 
of the voltmeter. The latter can conse- 
quent!}’^ be as much as 39 volts and still 
satisfy this condition. In no ease did it ex- 
ceed 12 volts. 

The second method is to measure R.j by 
some one of the standard pliysical methods. 
It may tlien be used in the expression above 
with Ra and the reading of the voltmeter V, 
to determine the current i. 

It can be seen from the e.xpression above 
that if Ra and Ra remain constant, the ioni- 
zation current will be proportional to the 
reading of the voltmeter. In order to test 
this conclusion, we have measured i by 
means of a galvanometer and also by the 


.static voltmeter, using the circuit described 
above. The rcading.s of the two instruments 
have been plotted below (Fig. 2) for a num- 
ber of different X-ray inlcnsitie.s. The 
ratio of the readings should be constant, and 
has been plotted in Figure 3. 

It is apparent that the ratio is approxi- 
mately constant. 3'Iiis is in spite of the fact 
that the installation upon which this test 
was made was designed to be used with a 
galvanometer, and the electrostatic volt- 
meter was not operating under the most 
favorable conditions. Improvements are be- 
ing made which will increase the sensitivity 
of the meter and better adapt it to this use. 

coxcnusioxs 

The electrostatic voltmeter is capable of 
measuring currents (10'® amperes, or one- 
billionth of an ampere) which usually re- 
quire a high sensitivity galvanometer. It is, 
tlrercfore, suitable for measuring ionization 
currents from the Duane type of ionization 
chamber, and it makes possible the construc- 
tion of a rugged, direct-reading iontoquan- 
timeter of high sensitivity. 



A FURTHER REPORT ON THE X-RAY TREATMENT OF 
MENORRHAGIA OF THE MENOPAUSE 
. - AND UTERINE FIBROIDS" - 

ANALYSIS OF ONE HUNDRED CONSECUTIVE CASES 
By L. J. CARTER, M.D., The Bigelow Clinic, Br\nt 30 n, Manitoba, Canada 


I N a former paper the writer detailed 
twenty-three case reports of uterine 
fibroids and menorrhagias of the meno- 
pause treated by X-ray, with 100 per cent 
cures. At the present time I wish to pre- 
sent a series of one hundred consecutive 
cases, and indicate the results achieved. For 
the sake of brevity individual case reports 
are not appended. Suffice it to say that the 
cases are not selected ones, but the series re- 
ported comprises every case treated during 
the period of time covered. 

The conditions treated embraced all de- 
grees of severity, but were mostly of the ag- 
gravated type. Many of the patients were 
brought to the treatment room on a stretch- 
er, Many evidenced a degree of anemia re- 
quiring blood transfusions. Many showed a 
variety of pelvic inflammatory complica- 
tions. 

In presenting this larger series the writer 
has but two thoughts to emphasize; 

1. The X-ray treatment of uterine hem- 
orrhage and uterine fibroid is good for 100 
per cent cure, providing that a careful ex- 
amination has ruled out the possibility of 
malignancy. This, of course, is a conclu- 
sion which has been reached by many X-ray 
therapists, and for it the writer claims no 
special originality. He would, however, add 
his statistics to those furnished by many 
other workers, and thus accumulate the pub- 
lished evidence that this method of treat- 
ment has a sound and proven basis. 

2. The real reason, however, for tliis 
communication, at the present time, is to 
emphasize the conviction that in these con- 

iRrad StCore the Radiological Society of North America 
at the Fifteenth .\nnu.tl Meeting, .tt Toronto, Ont., C.tnad 3 , 
Dec. 2-6. 1929. 


ditions it is possible to effect a cure with 
much less total X-ray dosage than is usually 
employed. 

From the standpoint of technic the writer 
still adheres to 125 kilovolts, a 10-inch focal 
skin distance, and a filter of 6 mm. alumi- 
num, with sole leather. The total dosage is 
spread over a period of three series, with a 
month’s interval between the series. But, 
whereas, twelve years ago we kept the pa- 
tient a week for each series, and delivered 
the treatment through sixteen ports of en- 
try — eight anterior and eight posterior — we 
now keep the patient only two or three days 
for each series, and deliver the treatment in 
from four to six sittings through thr^'C ports 
of entry — all anterior. Formerly the ports 
of entry were small, and overlapping was 
avoided. Now we use larger ports and al- 
low them to overlap. 

The total dosage delivered is very much 
reduced. In the former report (1923), the 
technic for each series was given as 5 ma., 
10 minutes through each port, 12 ports of 
entry. This made 600 milliampere-minutes 
for each series, or 1,800 for the entire treat- 
ment. Recently we have been using 5 ma., 
10 minutes through each of three anterior 
ports and repeating this on a subsequent 
day. This makes 300 milliampere-minutes 
for each series, or 900 for the entire treat- 
ment. The total dosage has been cut in two, 
with no sacrifice of results. 

So interesting did the results appear that 
we are now experimenting with a further 
cutting down of total dosage from 900 mil- 
liampere-minutes to 600. Instead of giving 
six treatments of 10 minutes each for each 
series, we are giving only four: — ten minutes 
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through each lateral port, and 20 min- 
utes through the central one, 'J'he re- 
sults have been encouraging. Only very 
occasionally has there arisen the necessity of 
going beyond the three series of treatments 
to secure arrest of the hemorrhage. ^Vc 
expect this technic will constitute a future 
working basis. With this as a minimum, 
the tre.atinent in each particular ease will be 
modified according to the response obtained 
in the individual patient. 

The chief factor in determining whether 
a greater or less dosage shall he required 
will be the presence or absence of fibroid 
changes in the uterus. 1 he presence of 
fibroid changes is always a factor requiring 
the increased dosage. 

In this series of one hundred cases treat- 
ed, the average number of scries for the 
menorrhagias not associated with fibroid 
changes was two and a half. In eases in 
which tlie hemorrhage was associated with 
fibroid change, the average was three series, 
while in the cases treated for the reduction 
of uterine fibroids alone, the average was 
five series. 

The one hundred cases of the series are 
classified as follows: Hemorrhage of the 
menopause without demonstrable fibroid 
changes in the uterus (62 cases) ; hemor- 
rhage associated with fibroid changes (19 
cases) ; uterine fibroid without hemorrhage 
(12 cases) ; hemorrhage associated with in- 
flammatory lesions in other pelvic organs 
(4 cases). Three proved later to be malig- 
nant. 

The results may be tabulated as follows: 
The three malignant cases required subse- 
quent radium and surgery, and the patients 
are alive and well at the present date. From 
fifteen cases no report has been obtainable. 
The remainder, without exception, remain 
cured, after intervals of from one to twelve 
years. 

The contra-indications to the use of the 
X-ra}'' in these conditions are few and defi- 


AND UTERINJ; JTRROID.S 

nitc. As.socialed jiclvic inflammatory condi- 
tions may constitute a contra-indication to 
the intra-utcrinc u.sc of radium, especially 
following a curettement. They do not con- 
.stitute .such a contra-indication when the 
X-ray is the therapeutic medium employed, 
hut, rather, the opposite. The striking re- 
.suits .secured in the X-ray treatment of boils 
and carbuncles find an analogy in the magic 
disappearance of pelvic inflammations after 
a course of X-ray therapy. 

The presence of malignancy does form a 
contra-indication. Where there is any .sus- 
picion aroused, such as bj' the character and 
odor of the discharge, or the suggestion of 
degenerative uterine changes is elicited on 
bimanual examination, a diagnostic curet- 
tage should be done and the detritus sub- 
jected to patliological examination. In spite 
of careful and painstaking e.xamination, ma- 
lignancy may not evidence itself until later, 
as in the three malignant cases appearing in 
this scries. 

Another contra-indication to the use of 
the X-ray is the presence of urgent pressure 
symptoms from a large or incarcerated 
fibroid tumor. Surgery is then the treat- 
ment of choice. 

Excessive size of a fibroid tumor may be 
a contra-indication to the use of the X-ray 
on account of the prolongation of treatment 
necessary, and the profound intoxication 
often associated with absorption of the 
degenerative products released during the 
retrogression of such a large tumor. I pre- 
fer surgery in these large fibroid tumors. 

Another contra-indication to X-ray treat- 
ment is the subserous pedunculated fibroid. 
This is better removed surgically, especially 
if the pedicle permits of torsion. 

I have had no experience with the sub- 
mucous polypoid type of fibroid as a cause 
of subsequent recurring hemorrhage, after 
an apparent cure. If it does not yield 
promptly to subsequent X-ray treatment, 
surgery should be employed. 
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The X-ray treatment of uterine hemor- 
rhage in women during the productive 
period should, in the WTiter’s opinion, be 
generally avoided. Two such cases appear 
in this series. One received a complete 
series (one-third of the usual dosage) and 
another but half a series (one-sixth of the 
usual dosage). In each case the hemor- 
rhage was controlled, and subsequent men- 
struations were normal. 

In spite of these successes I have gen- 
erally discouraged the reference of women 
in the child-bearing period for radiotherapy, 
fearing the effect on possible future off- 
spring. There is experimental evidence in- 
dicating that the germ cell may be so modi- 
fied by irradiation as to establish hereditar}’ 
abnormalities, not in the offspring, but in 
descendants one or more generations remote. 

Regarding the choice of radiotherapeutic 
metliods, betAveen the X-ray and radium, we 
believe this should be a matter of personal 
preference, depending on one's experience 
with tlie method employed, or his equip- 
ment. The desired results can be secured 
whether one uses the X-ray or radium. Per- 
sonally, I prefer the X-ray, since, with tlie 
moderate dosage now employed, the treat- 


ment becomes a simple office procedure, not 
involving much loss of time or much discom- 
fort to the patient. I prefer to resen^e radi- 
um treatment for the malignant uterine and 
ceivical conditions, which require hospital- 
ization and operating room technic. 

The modus opcrandi of the X-ray in the 
arrest of uterine hemorrhage and the reduc- 
tion of uterine fibroids is generally regarded 
as the combination of a number of actions. 
Radiation is essentially a destructive pro- 
cess, involving the disappearance of the im- 
mature, rapidly growing, fibroid cell, and 
its replacement by connective tissue. The 
blood supply of the growing tumor is cut 
off. and the engorgement of the bleeding 
uterus is reduced b)* the production of an 
endarteritis. The Graafian follicle is either 
destroyed or tmdergoes cj'stic degeneration. 
The corpus luteum and tire internal secre- 
tion of the ovar}’ are evidently not de- 
stroyed. By tlie moderated dosage norv in 
use the internal function of the ovar}' is not 
depressed to zny greater extent than in the 
normal climacteric, for the radiotlierapeutic 
menopause, as I have observed it following 
this series of treatments, has not been more 
stormy than the normal. 
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C HRONIC gonorrhc;il infections have 
been a menace to civilization ever 
since ancient times; and, althonpli 
medical science has done much to alleviate 
suffering in the great majority of eases, 
there arc still a few of the most chronic gon- 
orrheal infections that fail to respond to 
general medical treatment, as it is practised 
to-day. 

Years before the Great \\%'ir, and more 
especially since that event, governments, 
states, and provinces formed dispensaries 
for treatment, control, and supervision of 
patients afflicted with gonorrhea. 

In Saskatchewan, since the Great \Var, 
public dispensaries have been opened and 
operated under the control and supervision 
of the Health Department of the Province. 
These dispensaries are manned by specially 
trained medical officers, and well selected 
laboratory assistants, but in the course of 
time the dispensaries gradually have accu- 
mulated a group of cases the smears of 
which remained positive for diplococci, in 
spite of prolonged and intensive medical 
treatment. 

The Health Department, deciding not to 
discharge these patients until a cure was 
effected, realized that some remedy must be 
found, or these patients would become 
public charges on the Province for life, also 
menaces to the public as carriers of infec- 
tion. 

In the year 1924, the Health Department 
learned that Dr. H. E. Young, of British 
Columbia, had had encouraging results by 
using deep X-ray treatment on several cases 
of chronic gonorrheal infection. On the 
strength of Dr. Young’s report, I was in- 
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.slrucled by the Provincial Health Depart- 
ment of Saskatchewan to uiulcrtake the 
tre.atmcnt of six female ca.scs. The case re- 
ports pertaining to their jiliysical conditions 
before and after treatment are appended to 
this paper. 

Since I treated these, ten private patients 
h.nvc received similar treatment, with like 
rc.snlts. 

The .six cases selected for deep X-ray 
therapy were all sufferin.g from chronic 
gonorrhea of long standing, the infection 
having been present for from two to nine 
years. 

Each patient had received intensive medi- 
cal treatment, consisting of iodine, saline, 
soda, or lysol douches, all depending on the 
condition of the cervix; silver nitrate, or 
gl3xcrin, and carbolic applications to the cer- 
vix, twice weekly, and sitz-baths twice week- 
ly. Smears taken showed in ever}' case the 
presence of pus and gonococci. Discharge 
in all the cases was of the same kind, being 
thick, profuse, and of a greenish-yellow 
color. Two of the patients complained of 
pains over the region of the tubes, and one 
patient had had a previous salpingectomy. 
All had edema and erosions of the cervix. 

The X-ray technic was the same for each 
patient, regardless of age, physical condi- 
tion, physique, or duration of the infection. 
Treatment was given through two portals of 
entry — one anterior pelvic, and one poste- 
rior pelvic, namely; F.S.D., 50 cm., IC.V., 
200 peak; filtration, Ya mm, Cu and 1 mm. 
A1 , 5 ma. ; time, 60 min. for each port of 
entry. Treatments were given on alternate 
days. 

The results in all cases, both dispensary 
and private patients, were practically the 
same. The erosions disappeared from the 
cervix; the discharge became very thin and 
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slight, and there followed a marked im- 
provement in general health. 

Smears taken over a period of four 
months after treatments failed to reveal the 
presence of gonococci in five of the six pa- 
tients (the positive cases having had only 
one smear examined). 

One patient menstruated three weeks fol- 
lowing treatment ; two, six months following 
treatment; one, seven months following 
treatment, and two patients did not men- 
struate until one year following treatment. 
These were the youngest of the group. 

CASE REPORTS 

Reports of each of the six cases are as 
follows: 

Case 1. Age 21. This patient Avas admit- 
ted to the dispensary in April, 1920, for 
treatment, suffering Avith chronic gonorrhea. 
History of infection three years previous to 
her admission, but she had been having 
xeatment and Avas supposed to be cured. 
She complained of pain OA'^er the region of 
he Fallopian tubes, intermittently, edema 
md erosion of the cervix, and profuse dis- 
harge of a greenish-yelloAV color. Some 
mprovement Avas noted at times, but the 
A mptoms recurred after continuous medical 
;reatment for four and one-half years, the 
xeatment consisting of vaginal irrigations 
iodine, saline, soda, and lysol douches, 
ivith sitz-baths tAvice Aveekly. 

Smear for gonococci taken August 16, 
1924, Avas positive. 

General physical condition: Thin, pale 
firl. Avith lowered vitality. 

Deep X-ray treatment Avas given on Au- 
^ist 20 and 22, 1924. Smears taken three 
nonths after treatment from the vagina, 
ircthra, and cerA-ix shoAA'cd an odd pus cell, 
but no gonococci. The cendx then appeared 
normal, Avith no erosion. Discharge Avas 
very thin and slight. There Avas a marked 
general improvement in health. The patient 
menstruated three Aveeks after treatment. 


Case 2. Age 21. Admitted to the dis- 
pensary on December 18, 1923. She had 
given birth to a baby at 12 years of age, and 
infection Avas supposed to date from that 
time. V aginal examination showed a thick, 
greenish-yellow discharge, and erosion of 
the cerAUx. Smear was positive for diplo- 
cocci. Medical treatments Avere given as 
in Case 1, but the smear remained posi- 
tive. The general health was fair. 

Deep X-ray treatment was given August 
24th and 27th, and smear examinations Avere 
made on the folloA\dng dates: September 
3rd, from cervix, urethra, and vagina; pus 
present, and extra-cellular diplococci; Oc- 
tober 14th, from cervix, urethra, and va- 
gina; pus and gonococci present; Novem- 
ber 4th (or 38 daA's after treatment), from 
cerA'ix and vagina; pus present, but no gono- 
cocci; from vagina, no pus nor gonococci; 
November 25th, from cervix, urethra, and 
vagina; pus present, but no gonococci 
found ; December 2nd, from urethra and va- 
gina; no pus nor gonococci present; from 
cervdx, pus; no gonococci; examinations 
from January 12th to February 2nd, from 
cervix, urethra, and vagina; no pus nor 
gonococci found. 

This patient AA'as negative for gonococci 
38 days after X-ray treatment, and remained 
negative. She received regular treatments, 
folloAving deep therapy, of vaginal douches 
and applications of silver nitrate, 20 per 
cent, to the cervix and urethra. No Anginal 
discharge, and the patient reported that her 
health Avas improved 100 per cent since 
treatment. She menstruated seven months 
folloAving X-ray therapy. 

Case 3. Age 23. This patient Avas ad- 
mitted to the dispensary on November 13, 
1923. She had contracted gonorrhea one 
year previously, and during those tAA^eb'c 
months had been receiving treatment. 

Vaginal examination revealed edema an 
erosion of the cervox, Avith profuse, green 
i«h-yellOAv discharge. A smear A\’as positi\e 
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for gonococci. The gciicral health \v:i? 
good. 

This patient received tlic usual medical 
treatment, as given to the others. ln\l the 
smears remained positive, and the discharge 
persisted. 

Deep X-ray treatment, over the prescribed 
areas, was given on August 20 and 22, 1924, 
with the rc.mlt that the cervix appeared nor- 
mal, there was no erosion, and the discharge 
was very thin and scanty. The patient s 
general health improved. Smears taken 
from the cervix, urethra, and vagina showed 
a small amount of pus, hut no gonococci. 
The patient’s menstrual cycle was not reg- 
ular for six months. 

Case 4. Age 19. Examination made on 
July 31, 1922, revealed a large amount of 
purulent discharge, edema, and erosion of 
tire cervix. Smears showed pus and extra- 
cellular diplococci. The general health was 
fair. 

On December 2, 1922, the patient had a 
dorrhle salpingectomy. Following this, she 
received routine treatment, but the discharge 
persisted, with no improvement until deep 
X-ray treatment was given August 20 and 
22, 1924. Following that, the discharge be- 
came slight, and the cervix normal. Smears 
taken on October 18, from the cervix, ure- 
thra, and vagina, showed an odd pus cell, but 
no gonococci; negative in 57 days. De- 
cember 20, smears from the cervix and va- 
gina showed an odd pus cell, but no gono- 
cocci; from the urethra, no pus nor gon- 
ococci. The patient did not menstruate for 
eight months. 

Case 5. Age 14. This patient was ad- 
mitted to the dispensary in September, 1923, 
the innocent victim of a carnal knowledge 
case. Examination revealed the same con- 
dition as found in the former cases, which 
resisted routine treatment. Following 
X-ray treatment (given on August 20 and 
22, 1924), smear taken 18 days after treat- 
ment (on September 9) was negative for 


gonococci, but the patient did nf)t men>tni- 
ate f«u’ nearly a year. 

Case 6. Age 28. 'I'lns patient was admit- 
ted to the dispensary on Angnsl 20, 192.3, 
She had been receiving trcalmcnl for two 
years. She complained of pain in the region 
of the tubes and ovarie.s. Smears taken 
were positive for gonococci, and the usual 
medical Ircatmenl was given. Itul the condi- 
tion persisted. 

Deep X-ray treatment was given on Sep- 
tember 4 and 6. 1924. The discharge be- 
came very thin, and whitish in color. 1 he 
cervix appeared normal and the general 
health was much improved. Smears taken 
on September 25, three weeks following 
therapy, were negative for gonococci, and 
conlinncd negative by examinations made 
from time to time, until February 3. 1925, 
when the patient was discharged. Menstru- 
ation returned in six months. 

SUMMATiy OF THE C.\SES 

Six cases of gonorrheal infection of the 
vagina, urethra, and cervix, treated by deep 
X-ray. 

Ages of group, from 14 to 28 years, the 
average being 21 years. 

Negative smears within three months, fol- 
lowing radiation treatment. 

One patient became pregnant three 
months following treatment. 

Two patients did not menstruate for one 
year; they were the two youngest of the 
group. 

Four patients menstruated before eight 
months. 

All patients showed marked general im- 
provement in health. 

Three patients have married and become 
respectable members of their community, 
but have no children. 

Tw^o patients did not report after one 
yeai, and are not living in the Province now. 

I wish to acknowledge m)'’ indebtedness 
to the Saskatchewan Public Health Depart- 
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ment for kindness in granting me the use of 
the records of the six cases reported. 

DISCUSSION 

Dr. H. E. Schaef (London, Ont., Can- 
ada) ; This report is most interesting and 
is along the same line as the cleaning up of 
diphtheria carriers’ tonsils, whicE was re- 
ported by Dr. Hickey some few years ago. 
You will remember he cleaned up diphtheria 
carriers which otherwise could not be 
cleaned up. In that connection it has al- 
ways been understood that the X-ray is not 
a disinfectant — ^that is, that it will not de- 
stroy a micro-organism. 

Some few years ago at the University 
with which I am associated, they were work- 
ing on liver extract, and were trying to fig- 
ure out a method of sterilizing the mixture 
without boiling it or adding chemical agents 
which might interfere with the action of the 
extract. They tried submitting it to radia- 
tion, and the strange part of it was that, 
while they always got a very good culture 
on agar plates from the extract, after radiat- 
ing it a very short time in a shallow dish, 
it was negative. Ever since then I have 
been quite dubious as to whether or not our 
former opinion was correct. How much 
we can use radiation for that purpose is a 
question. 

I would like to ask Dr. Henry if in these 
cases the patency of the tubes was checked 
up. True, in several cases pregnancy fol- 
lowed, so that the tubes must have func- 
tioned, still it would be interesting to know 
in how many of the cases the tubes func- 
tioned after treatment. In gonorrheal in- 
fections the tubes are usually destroyed any- 
iN-ay, so that it really does not matter so I'ery 
much. Still it would be worth while, if one 
could get some record on that point, and I 
am just wondering if tlie cases had been 
cliecked up with lipiodol, or if operation for 
some reason or other might have followed 
and tlie tubes sectioned. 


Dr. Joseph Freedmann (New York) : 
A little over two weeks ago Dr. Frank J. 
Horn, of New York, referred a patient to 
me, a young woman about thirty years of 
age, who for many years had suffered from 
gonorrheal salpingitis. She had had sev- 
eral operations. There was a very marked 
discharge, which was practically continuous, 
and which no medication had succeeded in 
helping. The patient was, referred to me 
for a partial castration dose. The refer- 
ring phvsician told me the object of the 
treatment was to stop the functioning of 
the ovaries and to decrease pelvic conges- 
tion. He' had read in the German literature 
that by this method of treatment very ex- 
cellent results had been obtained and the 
discharge entirely eliminated, with return of 
normal menstruation. 

On account of this young woman com- 
plaining of pelvic pains, I did not give her 
the treatment in just one or two doses, but 
gave it over a period of six treatments, that 
is, one every other day. 

Listening to Dr. Henry’s paper, I was 
extremely interested to hear what we can do 
with patients of this type. 

Dr. F. C. Christensen (Racine, Wis.): 
This is a most interesting subject, indeed. 
It opens up a new field in radiotherapy and 
therapeutics — a field, however, in which we 
have to be careful. 

Dr. H. J. Baggs, of Memorial Hospital, 
New York City, has for some years been 
studying the effects of radiation upon the 
offspring of animals. Many deformities re- 
sult, such as single kidne)’’, one eye, club 
foot, etc., from radiation. 

Four years ago, while in Vienna, I was 
visiting with Dr. Wiebel and saw him do 
a vaginal section on a woman five months 
pregnant. The patient had had pulmonar}' 
tuberculosis and was suffering with menor- 
rhagia for which she had been given X-ray 
treatment. She ceased to menstruate and 
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it was thought to be the result of the X-ray 
treatment, hut later she was found to be 
pregnant. On account of the X-ray treat- 
ment they feared that there would be some 
deformity in the child, hence the operation. 
The fetus appeared normal, but they were 
going to make a careful sectional study, the 
result of which I did not learn. That shows 
how fearful they arc of X-ray treatment in 
cases of pregnancy. 

I should certainly like to follow up 
further reports on the eases mentioned in 
this paper. Three of the six eases reported 
are probably sterile, and that is a matter one 
should consider before deciding upon X-ray 
treatment. 

I am wondering whether it is necessary 
to give such heavy treatment. I use a much 
lower voltage, less filter, and shorter time in 
sterilization and find it efficient. 

Here is another problem; Docs the in- 
flammatory reaction increase the radiorc- 
sistance of the ovaries? 

Dr. G. E. Richards (Toronto, Ont, 
Canada) : I think it is about six years since 
radiologists in Victoria Memorial Hospital, 
Victoria, B. C., published a similar report. 
Have you made any reference to that? In 
this report there were a number of cases of 
this disease witli good results following 
treatment, and I have in a corresponding 
way had some good results. The only ob- 
jection that has ever been made to the 
method by gynecologists with whom I have 
discussed this question is the necessity of 
giving a dose which involves permanent 
sterilization of the patient. In Dr. Henry’s 
paper these were nearly all young women. 
Some sufferers from this disease, of course. 


arc mentally defective, and from that stand- 
point it is de.sirablc that there should be 
sterilization. Others arc not, and in that 
case it becomes a real problem whether or 
not such a dose should be given as will re- 
.sult in jicrmancnt sterilization. If that is 
going to result from the normal processes 
of the disease, by the salpingitis and the 
closure of the tubes, of course we might as 
well do it as let Nature do it. 

I was interested in the last speaker’s sug- 
gestion, that it may be possible to accom- 
plish the same result without permanent 
sterilization. Apparently that is possible, in 
view of Dr. Henry’s experience. Certainly 
it is a field which offers distinct possibilities, 
and I think we should all be prepared to fol- 
low it up. 

Dr. Hkxry (closing) : Yes, I made ref- 
erence to Dr. Young’s report. 

I might say that all these cases were, as 
you know, chronic gonorrheal infections of 
from two to nine years’ standing. The sup- 
position was that they were sterile and that 
their tubes were closed, but it proved other- 
wise in regard to the one who became preg- 
nant witliin three months after the treat- 
ment. The three others who were married 
have no children, but they have all men- 
struated regularly following the first year. 

It would be most interesting indeed to 
find out whether or not the three who are 
married are sterile or not, but that is a 
rather delicate and difficult thing to under- 
take. Altliough we have thought of that, it 
is rather hard to get the former patients to 
submit to an examination of that kind. We 
may find out some more facts later on. 


THE EFFECT OF X-RAYS ON THE THYROID AND 
PARATHYROID GLANDS 


By O. M. WALTERS, M.D., B. J. ANSON, Ph.D., and A. C. IVY, Ph.D., il.D. 
From the Departments of Physiolog3’^ and Anatomy, Northwestern University 

Medical School, Chicago 


E V'EN though X-rays haye been used 
rather extensively in the clinical 
treatment of hj^perthyroidism, only a 
small amount of experimental work has 
been done on the effect of radium and 
X-rays on the thyroid and parathyroid 
glands. 

Krause and Ziegler (1) exposed the thy- 
roids of several common laborator}'- animals 
to X-rays and failed to detect specific 
changes. They killed their animals either im- 
rnediately or only 72 hours after exposure, 
which explains in part the negatit'^e nature 
of their results. Rave (2), using the com- 
paratively large dosage of from 12 to 36 
Kienbdck units, observed no histological 
changes. He killed his rabbits in from 5 to 
8 days, which we believe was too soon to 
obtain definite effects. Rave also, in 1911, 
treated the tln'roid of several human cases 
with X-rays and reported good clinical ef- 
fects. but on removing the treated thyroid 
gland found only slight changes. The lym- 
phoid tissue of the gland, as might be ex- 
pected. was decreased; the colloid struma 
was unaffected. He stated that the effect of 
X-rays on pathological thyroid tissue was 
not settled. Pfeiffer (3) and Fiorentini and 
Louraschi (4) failed to obtain changes in 
the thyroid in dogs. Bower and Clark (5) 
impjanted steel radium needles containing 
12.5 mg. of radium for from 2 to 13i4 
hours into the thyroid gland of dogs. They 
concluded that the normal tliyroid of the 
dog is highly resistant to tlie action of radi- 
um, no changes being demonstrable in the 
parathyroids. McCord and Marinus (6) ex- 
posed tadpoles to X-ray.s and found that the 
exposure made them more susceptible to 


thyToid feeding, which denotes apparently 
a stimulation with the doses used. Coulaud 
(9) found that very'^ large doses of X-rays 
were necessary’- to affect the normal thyroids 
of rabbits, from 35 to 50 H being required 
to cause a slight decrease in the colloid and 
from 80 to 100 H being required to cause 
a definite decrease in colloid. We have been 
unable to find any^ reports in the recent clin- 
ical literature on the effect of X-ray’s on the 
histology’ of the human thyroid, save that 
the size of malignant tumors of the thyroid 
is decreased and the metastases are more 
difficult to influence than the primary tumor 

( 7 ). _ _ ... 

The experimental literature at hand indi- 
cates that normal thyroid tissue is resistant 
to X-ray’, while the clinical literature' tells 
us practically’ nothing about the effect of 
X-ray’S on the hy’perplastic thy’roid, but does 
indicate that in some way’ X-ray’ treatment 
benefits temporarily some 60 per cent of the 
patients afflicted with hy’perthyroidism. We 
should keep in mind the possibility tliat the 
normal thy’roid may’ be more resistant to 
X-rays than the hy’perplastic thy’roid, since 
it is well known that embryonic cells are 
generally’ more sensitive to X-rays than 
adult cells. 

In this paper we will report the effect ot 
a dose of X-ray’S used clinically’ on the histol 
ogy’ of the thyroid and parathyroids and on 
the blood calcium of normal dogs. The dose 
used has yielded beneficial clinical effects iu 
some patients with hyperthy’roidism. 

METHODS 

Dosage . — The dosage used in these ex 


52 



53 


WALTICKS, AKSON. AXD 1\'V: 

trcatnicnl of livpcrthyroidisiii by Dr. P>. H. 
OrntlofT (North Chicago Mos^pilal, Cluca- 
go). For our ccjuipmcnl the doi^age was as 
follows: 'Ma., 4; sphere gap, 130; peak, 
177; filter, 0.25 mni. Cit plus 1 mm. Al; 
portal 5X8 cm. ; distance. 50 cm. ; time, 55 
min. ; yielding 385 r units. 

The output of Dr. Orndoff’s etpupment 
was measured with the radiometer and then 
our equipment was set for the same output, 
also with tlie radiometer. This dosage, re- 
peated three times on successiA-e days, re- 
sults in a second or third degree burn in 
man, which is known to be correct. Dr. Orn- 
doff usually treats his patients with the 
above dosage three or four times, the doses 
being 21 days apart, which is designated as 
one series. 

Since the evidence in the literature indi- 
cates that the dog’s normal thyroid is quite 
resistant to radiant cnerg>% we decided to 
give four doses, from 7 to 14 days apart, 
which we called a series. So the term 
“series,” as we use it, means the above dose 
of X-rays given four times, 7 to 14 days 
apart. 

The blood calcium was determined at in- 
tervals throughout the experiment. 

Four different types of experiments were 
planned. In Experiment 1, three series, four 
doses each, were given, the time between 
the first and second series being four 
months, and between the second and third 
being one month, the dogs being observed 
for nine months. In Experiment II, one 
series was given and the thyroid examined 
at four months after completion of the se- 
ries. In Experiment III, two series were 
given three months apart. Two months later 
one thyroid was removed, and then, four 
months later, the other thyroid was re- 
moved. In Experiment IV, three series were 
given, the time between Series 1 and Series 
2 being one month and between Series 2 
and Series 3 being three months. One thy- 
roid lobe was removed between the second 


niVROID AND PARATHYROID 

and llnrd scries. These different experi- 
ments were planned with the idea that dif- 
ferent cficcls might occur. Two dogs were 
used in each series. 

Ri:sunT.s 

Changes in Parathyroids . — ^Tablc I shows 
the average blood calcium values for the 
various dog-s. It is to be noted that only 
two of the seven dogs showed a decrease 
after the first scries, a decrease that is quite 
small. Al! dogs showed a decrease after the 
second scries. The amount of the decrease 
was not sufiicient to cause disturbances due 
to low blood calcium, the greatest decrease 
being 2.4 mg. — from a high level of from 
13.0 to 10.6 milligrams. A significant change 
in blood calcium occurred in Dog 4, which 
received c.xcessive radiation to the point of 
ulceration. In this dog the parathyroid was 
histologically hyperplastic but contained an 
abnormal amount of connective tissue 
stroma and its capsule was much thickened. 
Dog 8 also showed a significant decrease 
in blood calcium, but it must be kept in 
mind that he had lost two parathyroids. 

- The results on blood calcium clearly 
show that although the X-rays caused a 
hyperplasia of the parathyroids, the hyper- 
plasia did not result in increased blood cal- 
cium; but the blood calcium decreased 
slightly in spite of the Ityperplasia. 

The results in Dogs 7 and 8 further show 
that the X-rays administered prevented 
compensatory hyperplasia only to a slight 
degree following removal of two parathy- 
roids. It did prevent some compensator 
hyperplasia, since the parathyroids in Dogs 
7 and 8 were not as large as those in Dogs 
5 and 6, which did not receive the third 
series. The greater amount of connective 
tissue in the parathyroids of Dogs 5 and 6 
than in Dogs 7 and 8 was probably due to 
the difference in time since the last X-ray 
exposure. 
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Thyroids . — Only the histology of the These results show that the normal thy- 
thyroid was studied. All dogs, to start with, roid of the dog is highly resistant to 
had small thyroids. The dogs received a X-rays, the only detectable effect being a 
diet of cooked yellow corn meal, bone soup, tendency towards hyperplasia. Thickening 
and baker’s whole wheat and white bread, of the thyroid capsule occurred only when 





Fig. 1. Showing the normal parathyroid of a dog 
of average size, magnified 11 times. 

Biopsy was not performed before X-ray 
treatment was instituted because we did 
not want to introduce changes incident to 
the operation. But in Dogs 5, 6, 7, and 8 
we did have a control picture of tlie thy- 
roid after two series of X-ray therapy. In 
this group of dogs the thyroid presented a 
normal histological appearance after X-ray 
treatment with the exception of Dog 6. In 
this dog the thyroid was slightly hyper- 
plastic after the second series, and after the 
third series it showed greater or unmis- 
takable hyperplasia. So the X-rays pro- 
duced in this group eitlier no change or a 
hyperplasia ; however, one might expect 
some compensatory hyperplasia after the re- 
moval of one lobe of the thyroid, as was 
done in these dogs. In Dogs 2 and 4, which 
suffered skin burns, the capsule of the thy- 
roid was definitely thickened. This did not 
occur in the other dogs. The gland of Dog 1, 
which received three series, was hyper- 
plastic. None of the thyroids were grossly 
larger than normal, and even those which 
showed hyperplasia histologically were of 
normal size. 

Epilation, or disappearance of the hair, 
of the exposed neck was present in all dogs. 



Fig. 2. Showing one of the hyperplastic parathy- 
roids of Dog 5, measuring 3 X 2.8 mm. after fixa- 
tion, magnified 11 times. 

skin burns occurred, with edema of the 
neck. 

PROTOCOLS 

Dog 1. — Received first series between May 
20 and June 11, 1929; second series between 
Nov. 13 and Dec. 13, 1929; third series be- 
tween Jan. 20 and Feb. 24, 1930; killed, April 
2, 1930. 

Histology. — ^Three series. Thyroid: hyper- 
plasia. No increase in connective tissue. 
Parathyroid : epithelial hyperplasia without 
increase in stroma or blood vessels. The hy- 
perplasia is not as marked as in Dogs 5, 6, > 
and 8. 

Dog 2. — Same series as Dog !• During t e 
first dose of Series 1, the distance was 30 crn. 
instead of 50 cm. for 20 minutes. Killed, Apr> 
2, 1930. There was a second degree burn o 
the neck. The thyroid was grossly edematous. 

Histology. — Three series (more dosage)- 
Thyroid: capsule thickened; hyperpl^®'®’ 
Parathyroid: epithelial hyperplasia, with jn 
crease in stroma to the point of lobulation. 



WALTERS, ANSON, AND IVY: THYROID AND l^ARATHYROID 


55 



Fig. 3. Showing the microscopic structure of 
the normal parathyroid of a dog, magtiiricd 165 
times. 



Fig. 4. Showing the microscopic structure of 
the hyperplastic parathyroid of Dog 5, magnified 
165 times. Note the dense epithelial cords. No 
oxyphilic cells found. 


Dog 3. — Dog died of distemper five days 
after third dose of Series 1. 

Histology. — Parathyroids: epithelial cords 
shrunken and loosened from stroma ; some de- 
generation of cells (probably (?) postmortem 
change). Thyroid: normal. 

Dog 4. — ^Received first series between May 
29 and June 20, 1929. During second dose of 
first series the filter was left out for 40 
minutes. Died, Oct. 2, 1929. X-ray bum, 
third degree, of neck. Lobes of the thyroid 
were very hard of firm and small. 

Histology. — Parathyroids: epithelial cords 
much shrunken; considerable increase in con- 
nective tissue stroma. Greater histological 
change than in other dogs. Capsule very thick 
(approximately 1 mm.). Thyroid: areas 

throughout section showing definite hyper- 
plasia. Not much colloid in gland. Ques- 
tionable increase of connective tissue about 
blood vessels. Capsule much thickened. 

Dog 5. — Received first series between June 
20 and July 18, 1929; second series between 
Oct. 16 and Nov. 5, 1929. Right thyropara- 
thyroidectomy, Jan. 11, 1930. Killed, April 
2, 1930. Parathyroids appeared to be larger 
than normal. 

Histology. — Two series — right thyropara- 
thyroidectomy by operation. Thyroid: nor- 
mal. Parathyroid: there is definite hyper- 
plasia but not quite as much as in Dog 6, with 
a slight increase in connective tissue. Three 


scries — left thyroid parathyroidectomy. Thy- 
roid: normal. Parathyroid: marked hyper- 
plasia present. The fised gland measures 
3 X 2.8 millimeters. Tliere is some increase 
in vascularity, also in connective tissue. 

Dog 6. — Received first series between June 
20 and July 18, 1929: second series between 
Oct. 16 and Nov. 5, 1929. Right thyropai'a- 
thyroidectomy, Jan. 11, 1930. Killed, April 
2, 1930. Parathyroids appear to be larger 
than normal. 

Histology. — Right thyroid parathyroidec- 
tomy by operation. Two series. Thyroid: 
slight hyperplasia, little colloid. Parathyroid: 
there is a definite hyperplasia, with an increase 
in connective tissue. 

Dog 7. — Received first series between July 
17 and Aug. 9, 1929: second series between 
Sept. 11 and Nov. 1, 1929. Right thyropara- 
thyroidectomy Nov. 8, 1929. Received third 
series between Dec. 26, 1929, and Jan. 14, 
1930. Dog died of distemper Feb. 4, 1930, 20 
days after last dose. 

Histology. — Gross hyperplasia of parathy- 
roids. Two series. Right thyroid parathy- 
roidectomy by operation. Two series. Thyroid 
is normal. Parathyroid shows definite hyper- 
plasia, without connective tissue change. 
Three series. Left thy ropara thyroids were 
only slightly hyperplastic. Thyroid normal in 
size and normal histologically except for a 
small area of hyperplasia. Parathyroids were 
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Fig. 5. Showing the hyperplastic parathyroid 
of Dog 2, magnified _ 16S times. Note connective 
tissue increase. This dog received excessive 
radiation. 


Fig. 6. Showing the thyroid of Dog 7, which 
is quite normal, magnified 165 times. 


larger than normal, but not as large as in Dogs 
5 and 6. 

Dog 8 . — Same series as Dog 7. Removed 
left lobe of thyroid March 15, 1930, two 
months after last dose. 

Histology . — Gross hyperplasia of parathy- 
roids. Two series Right thyroparathyroi- 
dectomy by operation. Thyroid is normal. 
Parathyroid shows definite hyperplasia (more 
intensely than in Dog /). Three series. Left 
thyroparathyroidectomy (after third series). 
Thyioid is normal. Parathyroid is larger in 
size than that found on the right side. It is 
definitely hyperplastic and appears to be more 
vascular. This confirms gross findings. It 
was not as large as in Dogs 5 and 6. 

DISCUSSION 

It is quite apparent from this work that 
the normal thyroid of the dog is quite re- 
sistant to X-rays and degenerative changes 
are not caused by the dosage used, which is 
a dose known to be of some clinical value. 
It does not follow from this work, which 
confirms other reports in the literature, that 
X-rays would have no effect on the hyper- 
plastic thyroid gland of man. According to 
Warthin (8), the most constant and strik- 


ing feature of exophthalmic goiter is the 
hyperplasia of the primitive lymph nodes 
of the thyroid. It is well known that lym- 
phoid tissue is especially sensitive to X-rays. 
Hence, X-rays would at least destroy the 
lymphoid tissue of the hyperplastic thyroid, 
if nothing else, and one would be able only 
with difficulty to detect such an effect in 
the normal thyroid. So we are still con- 
fronted with the problem of the effect of 
X-rays on the hyperplastic thyroid gland, 
a problem which we are now investigating 
in the oppossum, in which animal experi- 
mental hyperplasia of the thyroid can be 
easily produced. 

It is also quite apparent from the experi- 
mental results that X-rays in the dosage 
used do not cause extensive proliferation of 
connective tissue. If a burn is produced, or 
if the treatment is excessive, then there re- 
sults a thickening of the capsule. 

It is interesting that the parathyroids re 
acted to the X-rays by manifesting hyper 
plasia. This finding was very definite an^ 
unexpected, especially since the blood calci 
um slowly declined instead of increasiOo- 
The only interpretation we can place on tins 
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finding is that h3'pcrp]asia of the parathv- 
roids does not necessarily mean hypersecre- 
tion. 


SUMJtARV 


1. The histolog)’’ of the normal thyroid 
of the dog was not materially changed bj’’ 
an X-ray dosage known to be of clinical 
value in some cases of hyperthyroidism. 
The tendency of the effect was in the di- 
rection of hyperplasia. 

2. The capsule of the thyroid was thick- 
ened. only by overdosage which resulted in 
a skin ulcer. 


3. The treatment used caused a ucn 
hyperplasia of the parathyroids. In tl 
dogs in which several months had elaj 
after cessation of the treatment an incri 
in connective tissue of the parathyroids 
curred. A gradual slight decrease in b! 
calcium occurred in spite of the hyperpla 

4. It IS pointed out that these results 
not necessarily apply to the hyperplastic t 
roid of Graves’ disease, which is a differ 
problem. The results indicate that the c 



? hyperplastic thyroid of Doo- 

f increased^ thickness of 

capsule due to c.xcessivc radiation. ’ 


ical dosage used in the treatment of hyper- 
thyroidism will not injure the parathyroids. 


XLVlil, 367. '■ “'■■■■ 15«>, 
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Roentgen Examination in Technical 
Fields. Kantner and A. Herr. Fortschr. a. d. 
Geb. d. Rontgenstr., June, 1930, XLI, 873. 

The importance, tlie educational value, the 
methods, and results of technical roentgen ex- 
aminations in industr}- and also their costs are 
reported. When not onh- the finished prod- 
ucts are radiated but also raw material and 
semi-finished pieces, one may save consider- 
ably by early elimination of faulty material be- 
fore the completion of processes of manufac- 


ture. Repeated examination may show the 
engineer the causes of faults. 

X-rai'S are used for examination of mate- 
rial, investigation of structure (by obtaining 
interference effects similar to spectra of cri’S- 
tals), and chemical analysis (by analysis of 
absorption and emission of characteristic ra- 
diation). The latter, so far, is entirely in its 
experimental stage, but the former two have 
gained considerable importance. The paper is 
■well illustrated and worth while reading in de- 
tail. Haxs a. Jarre, Itl-D- 



CASE REPORTS 


TUMOR INVOLVIXC; LV.MPMOID 
TISSUE 

CASK HK.l’OUT 

By 13DNALD S. CHILDS. ^r.D.. 

Associate Professor of KadioIoRV atul Osieolofiy, 
College of Medicine, .Syracuse University, 
SvR\cr?i;, Xi.w Youk 

Stiniulalccl b\' the article enlitlccl “Lym- 
plioblaslonia Involving the .Sloniacli — Roent- 
genologically Considered,” l)y Howard E. 

am\ WobeH ?>. SVoTie, 

in California and Ih'cstcrn Medicine, July, 
1930, the following case is reported. 

The patient, A. V. P., aged 42. an op- 
tician, was admitted August 25, 1929. to 
the Syracuse University Hospital of the 
Good Shepherd, and gave the following his- 
tory; Had never had any illness from child- 
hood until December, 1926, when he was 
taken wdth a hard cold in the head and chest. 
Was ill about six weeks. In December. 1927, 
his left ear drum ruptured, followed by a 
discharge of two weeks’ duration. His best 
weight had been 170 pounds, in December, 
1926; his average weight was 150 pounds. 
Patient had had “grippe” a year and a half 
before the present examination and a cold 
of a month’s duration, during which time 
he coughed and expectorated some thick 
mucus, with no fever or pain during the cold. 
During the “grippe” attack he had slight 
fever, sinus trouble, an ear abscess, no 
nausea nor vomiting. The fever was not 
high, but fluctuated. He had profuse per- 
spiration; no hemoptysis. 

PHYSICAL EXAMINATION 

Physical examination by Dr. Ellery Allen 
showed blood pressure 95/55. 

Skin: Slightly pale; no eruption. 

Head: No sinus tenderness. 



Fig. 1. Radiograph of stomach. 


Eyes: React to light and accommodation; 
no nystagmus, ocular palsies, lid lag, or 
exophthalmia. 

Ears: No mastoid tenderness. Left ear 
drum ruptured. No discharge. 

Nose: Septum slightly deviated to left. 

Mouth: Several missing teeth. Mucous 
membrane slightly pale. Tonsils consider- 
ably enlarged and cryptic; not acutely af- 
fected. 

Neck: Adenopathy considerable; anterior 
and posterior cervical glands enlarged but 
not tender. 

Chest: Expansion good and no dullness, 
rales, abnormal breath sounds, nor fremitus 
changes. Heart not enlarged; rate, 80; 
sounds of fairly good quality; no arrhyth- 
mia, thrill, nor murmurs. 

Abdomen: Rather tense and has a 
“doughy” feeling. No spasm, rigidity, def- 
inite tenderness. Some distention Is present- 
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Can make out no fluid wave, but thei-e are 
places in the abdomen where fluid seems to 
be directly under the examining finger and 
its displacement can be heard. The spleen is 
easily palpable and appears to be consider- 
ably enlarged, firm, and non-tender. The 


LABORATORY FINDINGS 
I'F assermann . N egative. 

Examination for typhoid: Blood, nega- 
tive; no organisms of the typhoid, para- 
typhoid, nor dysentery groups isolated in 
feces. 



Fig 2 Gross specimen of stomach opened 


incr edge can be felt — smooth and firm, 
non-tender Just above the umbilicus can 
be felt a small, firm, irregularly shaped mass 
the size of a marble. Deep in the right up- 
per quadrant can be felt two or three of 
these nodular, non-tender masses, all in a 
group I doubt if fluid is present in the peri- 
toneal ca\ itv, unless it be in small, walled- 
off spaces Xo costovertebral tenderness. 

Exti cuntics Deep reflexes are active. 
Xo edema or clubbing. 

Bones and joints. Essentiall}'' negative. 

Glands Cervical, axillary, inguinal, and 
cpitrochlear glands are enlarged and pal- 
pable; non-tender. 

Rectal: Prostate not enlarged nor tender. 
No masses felt. A few small external 
hemorrhoids. 


On August 29, 1928, an epitrochlear 
gland, left, was removed. 

Clinical diagnosis: Tuberculosis or Hodg 
kin’s disease. 

Pathological diagnosis by Dr. H- G- 
kotten: Lymphosarcoma, possibly of type 
of aleukemic leukemia. 

Left axillary glands removed Septen’^^*^t 
6, 1928, questionable for cancer. , ^ 

Pathological diagnosis by Dr. H. G. J 
kotten: Lymphosarcoma, possibly of t)p 
of aleukemic leukemia. - 

Pi octoscopic examination by Dr. i 
Cain, September 7, 1928: Probably canc 

in 1928) 

X-RAY EXAMINATION (SEPTEMBER 

Marked evidence of deformity of 
stomach and transverse colon invoKu’ff 



CASiv Ki-:rokTs 


body of tlic stomach. This T sinmld rcj^ard 
as evidence of nialij^nancy. 

Lumj fields: Tlie hin.c: fields do nol show 
evidence of metasla.MS. The marhini:;^ arc 
not particularly characteristic. 

Barium enema, Septemher 17, 19ik, 
shows non-filUnjf of transverse colon while 
up to that point there is no evident chani^c 
in lumen nor hesitation of the clysma. 
The barium filled the cecum well. 

G.tSTKIC AN.NUVSIS 

Pasting coulenis: ITec MCI. 0; total 
acidity, 8 per cent. 

Test meal: free HCl, 0; total acidity, 
9 per cent. 

Urine was essentially negative. 

Blood: 


and glistening. Cavity contains approxi- 
mately 200 c.c. of rather thick, grayish- 
wliite Ihiid. Diaphragm extends to the 
fourth interspace on the right, filth rib on 
the left. 'I'herc arc no adhe.sions between the 
liver, spleen, and diaphrag-m. Foramen of 
Winslow is apparently closed, due to numer- 
ous enlarged lymph node.*''.' Les.‘:cr peritoneal 
cavity is practically obliterated by large 
tumor masses, which are apparently retro- 
peritoneal. A[)i)endix is considerably larger 
in diameter than usual, Ihe blood vessels 
of the serosa are somewhat injected. The 
hiwer portion of the ileum is apparently 
considerably thickened. Xumcrous grayish 
areas of thickening of the wall along the free 
margin of the ileum may be seen and pal- 
pated. The upper portion of the rectum and 
the sigmoid colon arc firmly matted together 


.’\ngu>;t 8, 1928 .Aiigiisi 27, 1928 Seiilcmlier 11, 1928 

Hemoglobin *15% 

Red blood count 3,020,000 4,300,000 

White blood count- - 5,600 6.400 __5,400 

Polymorphonuclcars 50% 52% 55% 

Lymphocytes 45% 41% 40% 

Large mononuclears 5% 6% 3% 

Eosinophilcs Oil 

Basopliilcs 0 0 1 

Smear Evidence of sec- Shows secondary Shows second degree 

ondary anemia. anemia. anemia ; no pathol- 

ogy; w. b. c. 


AVSTOPSY FINDINGS 

Autopsy performed October 29, 1929, by 
Dr. J. H. Ferguson. 

(A. V. P., male, white, age 42 years.) 
Body is that of a fairly well developed, 
very poorly nourished adult male 168 cm. 
long, weighing 115 pounds. Rigor mortis is 
moderate. Liver mortis is moderate in the 
dependent portions. Scalp, ears, nose, and 
mouth are negative. Pupils are rather 
markedly dilated, and equal. The anterior 
and posterior cervical glands and the sub- 
maxillary, axillary, and inguinal glands are 
palpable and apparently somewhat enlarged. 
There is a small, healing scar in the left 
axillary region. 

Peritoneal cavity: Peritoneum is smooth 


in the true pelvis and are apparently in- 
volved in a large tumor mass which occupies 
a major portion of the pelvis. The wall of 
the entire colon and cecum seems to be con- 
siderably thickened. In the right upper 
quadrant, near the region of the hepatic 
flexure, there is a rather sharp angulation of 
the transverse colon. This is apparently 
caused by adhesions of the peritoneum and 
numerous large yellowish-brown nodules 
which are apparently lymph nodes. Stomach 
is apparently markedl)^ dilated. The stomach 
wall is much thicker than usual and seems 
by palpation to be somewhat nodular. The 
lymph nodes in the greater and lesser 
omentum and along the greater curvature 
of the stomach are enormotisty enlarged and 
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van' in size from 1 to 3 cm. in diameter. 
The lymph nodes along the large intestine 
are also considerably enlarged. The mesen- 
teric hnnph nodes are enormously enlarged 
and vary in size from 1 to 3 or 4 cm. m 
diameter. Along the base of the mesenteiy- 


mediastinura are slightly enlarged. The sub- 
stemal lymph nodes are considerably en- 
larged and on section resemble tliose in tlie 
peritoneal cavity. 

Pericardial cavity: Cavit}- contains from 
8 to 10 c.c. of clear straw-colored fluid. 




Fig 3 Section of stomach through tumors. 


there i~ a large retroperitoneal mass which 
i" apparently made up of numerous small 
ma^'C'. This mass is approximately from 
6 to 8 cm. in diameter and displaces the 
ga-tro-intcstinal tract anteriorlv. All of 
thc'C mas'C' on --ection are found to be vel- 
lowish and gra\ ish-wliite in color and are 
apparenth Kmph nodes. 

Plctiral iivcitics- The left pleural cavitv 
contains approximately 150 c.c. of rather 
thick gra\ i'h-uhite fluid, resembling the 
fluid found in tlie peritoneal cavity. The 
right cavit\ contain- no free fluid. There 
are no adhesions. 

Mcdiaslimnii The hmph nodes of the 


Pulmonarx' artery opened in situ is witliout 
evident lesion. 

Heart: Weight 200 grams. It i- 
parently much smaller than usual. Ther^ 
is considerable edema of tlie visceral peri^ 
cardium. Cavities contain a moderate 
amount of fluid blood and blood clot. 3 ahes 
are witliout evident lesion. Coronari ar 
teries are without evident lesion. 
um is reddish-brown in color. Marking? ^ 
distinct. .- 

Lungs: M'eight of left. 250 grams: 

right. 240 grams. Botli lungs 
throughout. In the apex of the right « ? 
there is a small area trom 1 to - 



CASl-: KKl’OKTS 




(linnieter in whidi the pknra shuw.'^ 
grayish thickening. lU'ncath liiis thickening 
may ire seen a few stnall grayish-white 
nodule,':, pin-point to pin-iiead in size. On 
section, tlic lung sr\I»tance is louiul to he 
reddish-gray in color, (^n pressure a very 
slight amount of reddish lUiid may he ex- 
pressed. \''essels, bronchi, and hronchiid 
lymph nodes are not unusual. 

Splccit: Weight .i40 grams. On section, 
the color is found to he rather dark reddish- 
purple. Pulp is firm. The Malpighian cor- 
puscles are considerably enlarged and in 
areas tend to he fused. 

Liver: Weight 1.590 grams. Surface is 
smooth and capsule trans))arenV. (4n section, 
the liver substance is found to he reddish- 
brown in color. Markings are fairly di.s- 
tinct. 

Gall bladder and duels: Gall hl.ndder con- 
tains a moderate amount of golden yellow 
bile. There arc no stones. 'Mucous mem- 
brane is without evident lesion. The com- 
mon bile duct passes through a mass of ap- 
parently enlarged lymph nodes to reach the 
duodenum. There is apparently no ohstrvAC- 
tion. 

The entire gastro-intestinal tract, kid- 
neys, aorta, and organs of the pelvis were 
removed en masse. 

Gastro-intestinal tract: The mucous mem- 
brane of the esophagus is studded with nu- 
merous grayish-white areas, apparently 
hypertrophied lymphoid tissue. The wall of 
the stomach is markedly thickened, which 
thickening apparently involves the entire 
wall. There is marked hypertrophy of the 
rugcC, so that in many instances they are 
from 1 to 2 cm. in thickness. On section 
through these rugse they are found to be 
light yellowish-gray in color and soft in con- 
sistency. Scattered throughout the stomach 
wall are rather numerous masses which are 
apparently beneath the mucous membrane. 
There is no evidence of ulceration. The 
largest of these masses is from 4 to 5 cm. 


in lUmncier aud fr.uu 1 to 2.5 cm. in thick- 
ness. TTic pylorn.s is widely ]):iu-nl. TTu: 
wall of (he first part nf the dtiodemim is 
fonsiilerahly thickened, with m) evident 
tumor formation, in the ileiini tlie I’eyers 
j)atches are markedly enlarged and thick- 
euetl. TTie Mt'il.-.ry !ym]th nndide,'- the 



I'ig. 4. ]’lioloniicri)gr,Ti)b tbroiigli minor X 200. 


lower ileum stand out as masses from 0.2 
to 0.5 cm. in diameter. The solitary lymph 
nodules of the large intestine are enlarged 
to the same degree, so that the entire mucous 
membrane of the large intestine is covered 
with nodules which are soinewliat polypoid 
in character. In the sigmoid colon there is 
considerable generalized thickening of the 
entire wall in addition to the hypertrophy of 
the solitai-}’^ Ijanph nodules. The pancreas 
seems to be entirely surrounded by what are 
apparently enlarged lymph nodes. There is 
no evidence of infiltration into the pancreas. 
The kidneys are not unusual on external ex- 
amination; on section, the color is found 
to be a rather dark reddish-brown. Mark- 
ings are fairly distinct. The pelves and 
ureters are not abnormal. The aorta is with- 
out evident gross lesion. The remainder of 
the mass is apparently made up of compact 



64 


RADIOLOGY 


masses of fairly discrete nodules which are 
apparently enlarged lymph nodes. 


ANATOMICAL DIAGNOSIS 

Apparently malignant tumor involving the 
lymphoid tissue of the entire body. Possibly 
some pulmonary tuberculosis. 

This case is reported by the Radiological 
Department of the Syracuse University 
Hospital of the Good Shepherd and appre- 
ciation is expressed to the medical, surgical, 
laborator)’-, and pathological services for 
their co-operation in making the presentation 
possible. 


INTUSSUSCEPTION 

CASE REPORT 

By CLARENCE E. W'EAVER, M.D., 

DETROIT, MICHIOAN 





0 




Fig-. 1. Five-hour examination showing terminal 
ileum apparently entering dilated cecum a'nd ascend- 
ing colon. 


Intussusception occurs clinically in two 
forms — the acute type, wliicli is seen mostly 
in male infants — more than half occur 
before the age of one year — and the 
chronic form, which is more common in men 
between the ages of 20 and 40 years. The 
cau'^CN are irregular peristalsis (sometimes 
induced by worms), diarrhea, polypoid tu- 
mors, or other forms of irritation. Brown 
and Sampson mention intussusception as a 
complication of intestinal tuberculosis, and 
cite t\\ o cases Keen’s “Surgery” gives non- 
malignant tumors, usually pedunculated, 
mostly in adults, as a not infrequent cause, 
and states that W'eiss in his study of the lit- 
erature referred to sixteen such cases. A 
subserous lipoma of the cecum was responsi- 
ble for imagination in a case of Harchand’s. 
Keen also states that ulcers of the bowel 
have been found as a cause — as in dysentery' 
and tuberculosis — and cites such a case re- 
ported by Orten. 

On account of the comparative rarity of 


chronic intussusception in adults, and the 
fact that case reports of such patholog}'' are 
not numerous, the following case is consid- 
ered worthy of report. 

Mrs. J. G., age 40 (seen January 8, 
1929), had been suffering from marked con- 
stipation for several years. Since Decem- 
ber, 1928, she had complained of eructations 
of gas, associated with cramps, flatulence, 
and small nodular stools. No loss in weight. 

Physical examination. — Negative, except 
that the abdomen was more than normally 
tympanitic, especialty on the right side, ho 
palpable masses. Blood and urine examina 
tion essentially negative. 

X-ray examination (January Sj 1929) 

No organic pathology^ of the stomach or 
duodenum rvas seen. No spasm was note 
Emptying was normal. The five-hour ex 
amination showed most of the meal in ye 
terminal ileum, with a small amount in t ^ 
ascending colon. The terminal ileum 
not dilated. The ascending colon was mot - 
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I ifr. ("inidititin iiiimciliattly after evacuation of 
tile fir>-i tnctna Large smooth filling defect in mid- 
dle of transverse colon, with dilated bowel on proxi- 
mal side and collapsed bowel distal to it 

by ninni])iiI:ttioii of this area. After evacua- 
tion of the enema, the fillin" defect of the 
tranver«e colon \vas again present, with the 
ciiangc in caliber at this point as noted at 
the twenty-four-hour observation. 

At a later X-ray examination (March 13, 
1929), a barium enema was entirely ob- 


I ^iiifilcd. 1 he terminal ileum could 
e seen to pass within or behind the lower 
Part of the ascending colon. This might be 
to intussusception, or possibly to an 
inflammation about the cecum and as- 
cn ing colon, with bunching’ of these parts 
adhesions. The twenty-four-hour e.xam- 
^nation showed a ring outline in the middle 
° the transverse colon, suggesting displace- 
ment of barium by a round smooth mass, 
possibly a benign tumor. The colon was 
dated proximal to this, the caliber being 
considerably smaller on the distal side. 

The barium enema passed readily to the 
middle of the transverse colon, was momen- 
tarily arrested here, a suggestion of filling 
defect was seen, which then disappeared, 
the enema passing on to the cecum, filling 
the entire colon normally and showing a 
normal caliber throughout. No filling defect 
of the transverse ctrahlp 


structed at the middle of the transverse 
colon, and a smooth central defect was easily 
seen before and after evacuation of the 
enema. These X-ray findings suggested in- 
tussusception or possible benign tumor of the 
transverse colon, causing partial obstruction. 

Operation by Dr. C. D. Brooks, Dr. W. R. 
Clinton, and Dr. L. B. Ashley (March 16, 
1929) showed intussusception of the cecum, 
terminal ileum, and hepatic flexure into the 
transverse colon. This was reduced without 
traction, and a large, apparently smooth en- 
capsulated tumor about 2j4 inches in diam- 
eter was found in the cecal wall near the ile- 
ocecal junction. There was no involvement 
of the ileocecal glands, or glands of the mes- 
ocolon. Ileocolostomy was done, with the 
usual lateral anastomosis in the transverse 
colon to the lower part of the ileum, at least 
8 inches from the ileocecal valve. 

At a second operation (April 23, 1929) 
the terminal ileum, cecum, ascending colon. 
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Laboratory report by Dr. P. F. Morse 
(April 26, 1929 ). — Chronic inflammation 
and ulceration of the large intestine. No 
malignancy was found. 

At the present writing. October 15. 1930, 
the patient is entire!}' well. 

This case is interesting in that it illus- 
trates some of the typical signs of chronic 
intussusception, and yet presents some con- 
fusing aspects which tend to render the diag- 
nosis of these conditions difficult, especially 
as they are not commonly encountered. It is 
interesting to note that the intussusception 
was reduced by the first enema, and im- 
niediately recurred with evacuation, and that 
the same type of examination two months 
later showed practically complete obstruc- 
tion to the enema, with a well marked fill- 
ing defect. 


Fig 4 Enema, two month« later, showing large 
filling defect in trans\cr«c colon, with almost com- 
I'lcte obstruction to the enema at this point 

and right half of the transterse colon were 
resected, with the end of the ileum and 
colon inverted with three purse-string su- 
ture- 


DOUBLE GALL BLADDER. WITH 
DOUBLE CYSTIC DUCT 

C.4SE REPORT 

By RICH.A.RD H.IYES, M.D., 

LOXGVIEVV, WWSHIXGTOX 

The patient, a male of 35, with rather in- 



FiC' 1 nn!] 2 1 ilms mktn at intervals of 23 and 16 hours, Fig 3. Film taken at m 

respcctivelv, showing two gall bladders (9tv [-age 67) 19 hours, after the so-caii 

meal. 
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^ -1 ninl 5. Film<; taken after a Mili'-cqtu'iit inlra\ eiunis administration of dye. 


< c nitc gastro-intcstinal syinptoms, was rc- 
ctred for complete roctilj^eti examination. 

gall-bladder dye was first adnn"ni.s- 
toed orally, giving us the films shown in 
'giires 1, 2, and 3, taken at intervals of 
• I i6, and 19 hours, respectively. The film 
skoun in Figure 3 was taken after the so- 
fat meal 

As a matter of interest, the dye was again 
after a few days, this time intra- 
■''enously, with the resultant change in posi- 
tion of the gall bladders, as seen in the films 
reproduced in Figures 4 and 5. There was 
rio dye left this time after the fat meal. 


7'hcre is hardly any doubt but that we 
liavc hero two gall bladders, which we con- 
sider normal ones, with two long indepen- 
dent cystic ducts. In Figures 1 and 2, the 
organs seem to swing in line wnth one an- 
other, while in Figures 4 and 5 the upper- 
most gall bladder appears to swing outward 
and the lower one to fold upward. 

A continuation of the examination has 
shown that the patient has a duodenal ulcer, 
for which he is being treated medically. 

Dr. Sherwood Moore was kind enough to 
review the films and diagnosis in this case. 
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ROENTGENOLOGY AND 
INTERNSHIP 

The increase in the number of accessories 
to diagnosis and treatment in medical prac- 
tice has been so rapid as to bewilder the 
average old-time practitioner. He has been 
too busy to withdraw from his work regu- 
larly to pursue the graduate work which 
might have aided him in keeping abreast of 
the times. Medical journals are coming to 
convey medical ideas in language which he 
can barely understand and meagerly com- 
prehend. His annamentarium is becoming 
s obsolete as his saddlebags. He view’s 
hi cynicism the novel ways of the new’ 
iompetitive medical recruit. In efforts to 
justify himself, he casts insidious reflections 
upon the efforts of his rival novice to es- 
tablish in practice a system of scientific re- 
search and clinical pursuit. 

.Vmong other essential aids to the success- 
ful practice of medicine, radiologv' has at- 
tained a well established place. Its recep- 
tion by the profession and the laity was less 
hampered than was that of some other now’ 
accepted adjuncts to practice. The appeal 
to the sense of sight gave a rational im- 
pression. which readily appealed to clinicians 
in legitimate practice as well as to tlie eager 
mercenary obsen-ers on the side lines. Com- 
mercial enterprises soon recognized the por- 
tent of this accessory and proceeded to de- 


velop all t 3 'pes of apparatus. Being manu- 
factured, they needed to be sold, and strenu- 
ous efforts w’ere made profitably to dispose 
of the various electrical machines. Thus 
w’as established another of the many anom- 
alous situations so frequently observed in 
the evolution of medical science — a com- 
mercial w’orld foisting its hypothetical and 
unproven products upon a scientific profes- 
sion. Ere long medically trained mechan- 
ists developed more rational and sen’iceable 
apparatus. 

Again, crafty tradesmanship produced 
machines faster than medical education 
could develop qualified operators. The ob- 
vious outcome was poor clinical results 
under legitimate management and dreadful 
results under tlie reckless direction of un- 
scrupulous exploiters. Laws and adminis- 
trative means of control became imperative. 
Inasmuch as a license to practise medicine 
carries with it a right to use any legitimate 
measure which will benefit the patient, every 
such licensed person w’as permitted to buy 
an X-ray outfit and proceed to experiment 
with it on patients. Eventually, out of in- 
telligent research work a standard of tech- 
nic has been developed which ever}' oper- 
ator now should know’. Gross experimenta- 
tion should no longer be tolerated even 
under the cautious tactics of untrained ph)’" 
sicians, and much less under the careles 
commercialism of illegal practitioners. Pr 
fessional ethics now rightly demand ski^ 
fully trained clinical technicians and e 
perienced interpreters in this impc ' 
medical procedure. 

In the State of Pennsylvania, whv.i 
intern law was passed in 1914, there 
be found barely two dozen relative!’ 
petent roentgenologists to man the 
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lories in llic liuiuircd iuKpitnK required f»M‘ 
intern traininj,'. In ihe !;iri;er eilie'- of the 
Stale several einineiu leaders in tliis field 
were made cliiofs in nil the hesl institutions. 
With the divided rcspniisihililic'' of such a 
numher of lahornlories, none received mie- 
quate attention. Xon-inedical teclnuVinns 
were employed to tahe fdins and turn them 
into the chief .s private lal'oratnry. Reports 
and hills came from his oiTiec without ques- 
tion or control. '1 his procedure needed to 
he chanq'cd hecause of the following condi- 
tions; 


(n) Requisitions were limited, inasmuch 
as the statT physicians wt-re suspicious of 
the value of the fdms t.aken hy a lay-tech- 
nician. Pnmijii reports could not he ex- 
pected. 


(^) Staff chiefs could not readily view 
the films, not haviufj oa.sy access to the 
opinion of the consullinjj roenl.itenoloj.[ist. 

(0 riate.s were not filed in the hospital 
future protection of the hospital and 
staff. Subsequent study of cases was not 
practicable. 

(d) Fees not beinp: rei^ulatcd, the un- 
reasonahlcncss of the.se freciucntly I)rou,q:ht 
reproach upon all concerned. Sus picions of 
inordinate fee-e.xactions were not without 
foundation. 

(^) The monopolistic attitude of these 
roentgenolojjists hampered the development 
of successors, or the liberal education of 
other physicians in the value of this spe- 
cialty. 

if) Hospital administrators were urged 
to furnish equipment, the proceeds of the 
use of which would go into private coffers. 
This Was not unlilce the evolution of the 
coiTiiTiunity hospital in earlier days under the 
energetic promptings of an ambitious sur- 


geon. 

A cursory investigation, then, of the con- 
ditions present in the hospitals of the State 
in which internship training might be feas- 
ible, revealed the fact that a complete staff- 


rc(*rj;.'mi/;ui'<n in ino'-l in.''litutions would he 
lurc^^ary. 'i’hc law implied that the recent 
medical gr.aduale .vliould have a year of ap- 
prenticeship in medicine under siqjcrvision. 
Departmental heads, chiefs of staff depart- 
nieiils. needed to lie de>igiiated, and, in 
many cases, needed to he supplied. This 
was pailiciilarly true in laboratory manage- 
menl. .‘search for such siiecialisis frequent- 
ly was futile; an adequate numher could not 
he found, neither was there evidence of an}" 
rapid increase forthcoming. 

A demand by the .State Board that the 
X-ray department lie headed by a chief who 
was available throughout a large part of 
the <lay to supervise the technical work, to 
consult with staff physicians, and to direct 
and leach interns caused a veritable con- 
sternation in ho.spilal administration. The 
rcfpiirement. however, readily induced many 
eager, alert, and adaptable young physicians 
to seek special training in radiology so as 
to meet this imperative demand. Now, 
after sixteen years of intern requirement, 
wc have reason to be proud of our radio- 
logical personnel and to be better satisfied 
with their teaching to interns. 

Furtlicrmore, tlic State Board has always 
required a sufficient intern training in tech- 
nic to assure a knowledge of the dangers 
of the macliines, and to assure an abundance 
of experience in plate reading. It wants 
every prospective practitioner coming into 
the State to have a comprehensive knowl- 
ed"'e of the value of this adjunct to medi- 
cine and wants him to recognize the respon- 
sibility one assumes in its hazardous man- 

ag’einent. ^ . . 

sixteen intern training", 

more than half of the fourteen thousand 
physicians licensed in the State have had 
this apprenticeship service in radiolog}" and 
thereby are peculiarly prepared to make its 
sendee available to their patients. They, 
also, because of this special training, are 
cheerful boosters of the physicians who 
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have so marvelously developed this spe- 
cialtr-, while on the other hand they are 
wise guardians for their patrons against the 
unscrupulous claims of charlatans. “Learn- 
ing bv doing” is a rule equally as valuable 
in medicine as in general education, pro- 
vided it is done under intelligent supervision. 

Irvix D. jSIetzger, M.D. 
Pittsburgh, Pa. 

President, State Board 
of Medieal Education 
and Licensure 


IX MEMORMl 

RICHARD MARK BROWN, M.D. 

On September 12, 1930, occurred the 
death of Dr. Brown, of Ogden. Utah, fol- 
lowing an operation on September 8 for re- 
moval of stone in the common bile duct. 
Death was due to septicemia and shock. 

Dr. Brown was born in Ogden April 17. 
1884. the son of !Mr. and Mrs. Richard T. 
Brown, and the grandson of J. T. Murphy, 
iNI.D.. a prominent pioneer Utah physician, 
who arrived in that State from Georgia in 
1869. Dr. Brown studied medicine at the 
' University of Utah and Columbia Univer- 
' sity. being graduated from the latter in 
1912. He interned in the Xew York Post- 
graduate Hospital, to which institution he 
returned for special training in roentgenol- 
ogy after his service in the World War. In 
recent years he has confined his practice to 
roentgenolog}- in Ogden and Salt Lake City, 
Utah. He leaves a wife (nee Wattis) and 
four young children. 

Dr. Brown was a member of his count}' 
and state medical societies, the American 
Roentgen Ray Society, and the Radiologi- 
cal Societv of North America, for the lat- 
ter serving for several years as Counselor 
of his State. 

Dr. Brown’s numerous friends extend 


their sympathy to his family and experience 
a sense of loss of a A'alued co-worker. 



tVlLLl.MI B. Bowmax, il.D. 


WILLIAM BURLEY BOWMAN, M.D. 

On September 24, 1930, occurred the sud- 
len death of this well-known member of the 
Societv- Dr. Bowman had been acti\e in 
the matter of preparations for the Annua 
Meeting, and his loss is keenly felt. 

He was born on November 7, ISS:?, at 
Martin’s Ferry, Ohio, and received his edu- 
cation in Cincinnati and St. Louis. ince 
1910 he had practised medicine in Los / n- 
geles, California, his specialization m ra- 
diolog}' dating from about 1913. He 
in the Army for more than two 
the World War, having the rank of MO ’ 
l^Iedical Corps. Dr. Bowman was a me 


her of his comUy and state nu-dira! socif- 
lies, the Ainen'can KociUirt'n Jvay Society 
(\'ice-i)rcsi(lent in I'MT)). the Kadiolotjical 
Society of Xortli America ( Vice-iire‘>ident 
in as well as various hu'al medical 

bodies, fraternities, the Masonic older, ami 
country clubs. Dr. llowman was umnar- 
lied. He was the author of numerous pa- 
pers contributed t<i medical literature, 

“Hill Bowman" was beloved I>v his 
cintes, and hosts of friends mourn his 
passine;. 


PRESTOX M. II/CKP)’. M.l). 

Preston iManassch llichev. ayed 6.^. Pro- 
fessor of Roentyenolofjy at the Ihiiversity 
of Micliijran, died October oP. IP.iO. at the 
University llosjn’tal of a coronary thrombus 
after an acute illness of about five days’ 
duration, preceded by a jirolonyed period of 
disability. In spite of ill health, Dr. 1 fickey 
remained active in teachin.q; and adminis- 
trative work. Realizing- the seriousness of 
his illness, he retained his patience, j^ood na- 
ture, and .sunny disposition to the very end. 
He frequently remarked, “Chronic disease 
limits one’s capacity, but why shouldn’t I 
niake the best of things as the}' arc? Work, 
>n moderation, recpiires less energy than ly- 
ing in bed thinking about one’s illness.” Lit- 
erally, he passed to the Great Beyond in the 
midst of activity. Plow wonderful ! 

Dr. Plickey was born December 3, 1865, 
at Ypsilanti, Michigan, the son of IManasseh 
Hickey, a noted Methodist minister, and 
Sarah Bush Plickey. He attended the Uni- 
^'ersity of Michigan and received the degree 
of Bachelor of Arts in 1888; was gradu- 
ated from the Detroit College of Medicine 
ni 1892, and entered private practice imme- 
diately after graduation. He remained in 
Detroit until 1922, when he was called to 
the University of Michigan as Professor of 
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Roenlgcnology. .‘-ucceeding the late Dr. 
James G. \'an Zwahiwenburg. 

He was by nature a diligent student, a 



rmsTOV Hicicm, At.D 


teacher, an organizer, and a mastei techni- 
cian. To him is due the credit for the de- 
velopment of the well-known Hickey Cone, 
which reduced scattered rays to a minimum 
and gave finer roentgenographic detail. 
Pie recognized the potential danger of the 
X-ray to both operators and patients, and 
even "though Dr. Hickey pioneered in this 
scientific field his hands and fingers showed 
no result of atrophy. 

Verv earty in the field of X-ray develop- 
ment he advocated lateral plates on the hip 
and spine. Pie was one of the earliest 
workers in studying X-ray findings in post- 
mortems, thereby eliminating the physiolog- 
ical motor phenomena which are now known 
to be of considerable importance in the in- 
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terpretation of films made on living sub- 
jects. 

He was a master photographer and dem- 
onstrated the method of photographing spec- 
imens free from shadows. 

Before studying medicine he taught biol- 
og}', and after graduation patholog}'’ in the 
Detroit College of IMedicine, and was pa- 
thologist to the Woman’s Hospital from 
1894 to 1901. He was Professor of Roent- 
genolog}’ in his medical alma mater from 
1909 to'l922. 

He was the roentgenologist of Harper, 
the Children’s, and the Receiving Hospitals, 
and organizer of the old Detroit Camera 
Club. He was the great spirit in founding 
the American Journal of Roentgenology and 
Radium Therapy, of which he was Editor 
for many years. He was President of the 
American Roentgen Ray Societ}'^ in 1906-07. 

During the War he was rated as Lieu- 
tenant-colonel in the Medical Corps, U. S. 
Army, and from August, 1917, to January, 
1919, was stationed in France as consultant 
in radiolog}' for the American Expedition- 
ary Forces. 

He was the Caldwell Lecturer of the 
American Roentgen Ray Society at its Kan- 
sas City meeting in 1928, at which time he 
gave a very able lecture on the contributions 
of the great Caldwell himself. He was 
President of the American College of Radi- 
ology the same year. 

Dr. Hickey was a member of the Ameri- 
can l^Iedical Association, the College of Sur- 
geon^i. the College of Physicians, the College 
of Radiolog}-, belonging as well to many 
of the local state and county societies, of 
both W'ayne and Washtenaw. It would be 
useless for us to attempt to list a bibli- 
ography of his contributions; his articles 
have covered a diversified field in radiolog}' 
and in medical education. 

His professional life, as shown by the 
above enumerated acti\-ities. was a very 
orderly and gradual development. His 


knowledge of biolog}', patholog}-, and 
photography formed an excellent founda- 
tion on which to analyze and interpret the 
evaluation of recorded densities, as shown 
in health and in disease, and how the bom- 
barding electrons liberate electro-magnetic 
waves which affect the living cells of plants 
and animals, including the genus homo. 

In his experimental work, he was quick 
to adopt new ideas and uncanny in estimat- 
ing their scientific worth, the results of 
which he passed on either in articles or 
verbally to his confreres — always done 
with an altruistic spirit. A selfish motive 
was absolutely foreign to his ultra-scientific 
approach. His entire life was devoted to 
elevating the plane of roentgenology in 
America and to placing it on a par with the 
other specialties. In his address as Presi- 
dent of the American Roentgen Ray Societ}' 
in 1907, he said; “Broadly speaking, the 
digiiity of roentgenology as a separate 
branch of modern medicine has not been 
steadfastly upheld ; the proper respect is not 
always accorded to the roentgenologist. The 
specialist in this branch of the profession 
should be recognized by his medical brothers 
as a consultant, and should be treated and 
remunerated upon that basis.’’ 

His influence on students and associates 
was striking in that he imparted much of 
his own enthusiasm to their activities. Such 
a rare quality is indeed a mark of a great 
leader and teacher. He was recognized by 
the undergraduate body as a friend a 
friend of the young man — and a counselor 
to the young doctor. To many he ex- 
tended a helping hand; to none a deaf ear. 
To those whom he helped, his life will ever 
be an inspiration. 

He contributed many articles on the un- 
dergraduate instruction in roentgenolog} > 
on post-graduate instruction, and on hos- 
pital organization. His ability as an organ- 
izer was of a grade rarely found in a 
physician. 


Tile nunu'Hni^ '•m-iiue- ni v.httii 1 >t‘, 
Ilickev wn'- ,'ui nelivc iiu-minT \vi!! inin v. ilh 
his family— !ii> witlow. (Itaer, a <hi!i!:hU’) . 
Mr' True ralteiiuill. anti Jwn ‘•oi)'-. W'alh-i 
rre'lmi ami (iiiv Kau'-Miiu', all Ann 
ArNtr — in immrnini: hi' Iti", 

The !va(]ioli<t;ieal Siviely <>f X-nili Xnmi- 
ica ha' been yinrifieil hy hi' nu-nih; I'hij* anti 
hi' main aehicvcinciit' have aihhi! hmicr 
to Ameriean am! fnrei^n i<n'!U!:cii<<l<>];y, In 
hi' demi'e. 'cieiiei- h.'i' h>'t an iiuahiahlf 
exj)Oneiu ami the woihl hu' ln't a fvicml n* 
man ! 

IvHl.l.lN 11. Stl.vi NS. M 1). 

I'l.YDl. K. ll.NSt.l Y, M.l ■>. 


MlXXESdTA KADIOI.OC.K’AI, 
SOC'IKTV 


A nicctin}( of the Minnesota Kadiohyirical 
Society was lieUl at the Univcr.'ily Hospital. 
Minneapolis. Minnesota, on Ootoher 25. 
i930. 1 he lollowinfi proj^rani was pre- 

sented ; 


Ivocntgcn Studies on the Onset of Lohr 
Pneumonia. Walter H. Udc. Ar.!).. Minin 
■M’olis. Discussed by fieorge E, Fahr, ALE 
^iinneapolis. 

Childhood Tuberculosis. Alalcolm 1 
Hanson, AI.D., Alinneapolis. Discussed 1: 
J'T’ A. Alyers, AI.D., Alinneapolis. 

Lympho-epithelioma. A. U. Desjardin 
^PD., Rochester, AJinnesota. 

Air Injection in the Diagnosis of Lesioi 
0^ the Colon.' Harry A'l. Weber, AI.E 
Rochester, Alinnesota. 

Roentgen Therapy in Carcinomatot 
Metastases to Bone. K. W. Stenstror 
Ph-D., and L. G. Erickson, AI.D., Alinn^ 
spoils. 


An informal dinner was held at the Town 
and Country Club, Dr. W. A. O’Brien acting 
as toastmaster. The Society was honored by 


ihr pJC's'iUT i<f two di'liippii'lied 
lb Janii' !. Maitin. ot i );dla'. 'I cx.i-, .md 
1 > 1 , Bernaid li .\iihol-. ot ( Imclaini, 
( fhi'> 'i lic lollouiin; papri' v. ere prc'ciited : 

Signitiraiii «■ <if .‘'iiiidl-iiite'liiial fra' in the 
Diairiio'i' i<i llov.id f tb'ti iictioii h.dwarcl 

boll'. M.l .‘^l. 1 *aul 


Clinir.'d and l-Aperinuntal Studic' on In- 
tc'tinal ( tb'lnirtioii. ttweii 11 W angen- 
'teen. AI.D., .Minneapolis. 

Int r.’U’eiiou' I rography. Eernaid TI. 
XiehiiD. AI.D., Cleveland. Ohio. 

.\t liie bii'inc" meeting new officer.' weic 
elected for the coining year, as follows; 
r. R. Kirklin. AI.D.. of Koche.ster. F/rsi- 
r/ciC- Gage Clement. M.D.. of Duluth. Ficc- 
I'trsiilnH, and l.ei) G. Kigler, AI.D., of Alin- 
neajioiis. .Sccta'/nry-/ I'cosuj i ) . 

'I’he time and place of the nc.xt meeting 
will be decided by the E.\ecutive Committee 
at an early date. 

Luo G. Rioi.er. AI.D., Secretary . 


bkookia'N roentgen rat 

SOCIETY 

t is with pleasure we announce that 
radiologists of Brooklyn, New Aork 
c recently joined together and formed 
organization to be known as the Brook- 
Roentgen Ray Society. After several 
iminary meetings, the Society came into 
gence on December 2, 1930, at which 
e a Constitution and By-laws were 

^fofficers are as follows: President 
,rles Eastmond, AI.D.; Viee-presrdent, 
Ham H. Bayles, AI.D.; Seeretary-Treas- 
r John J. Alasterson, AI.D., 401 Seven y- 
h St Brooklyn, New York. 

'he Society will meet regularly on the 

of each ..onth. from October 
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REGISTRATION IN THE THIRD Please address all communications and 

INTERNATIONAL CONGRESS correspondence to the offices of the Third 

OF RADIOLOGY International Congress of Radiolog)^, 122, 

r t '^'7 . -y-t rue La Boetie, Paris (8), France. 

Pam^ Jiily 27 to ol, 1931 


A written announcement of communica- 
tions intended for the Congress will have to 
be sent in before January’' 1, 1931. A type- 
written English, French, or German ab- 
stract, not exceeding one printed page (400 
words) of each communication should reach 
the office of the Congress before April 1, 
1931. These abstracts will be printed in a 
volume handed to members before the open- 
ing of the Congress. 

Each member is entitled to one com- 
munication only, the reading of which is not 
to exceed 15 minutes. 

Should the announced communications be 
too numerous to be all read, the Bureau of 
the Congress will have the right to limit 
their number or shorten the time of reading. 

A blank form for enrollment will be sent 
upon request. IMembers of the various 
societies of medical radiolog)^ wishing to 
take part in the Congress are requested to 
fill in and return this blank as soon as pos- 
sible, together with the sum of 300 French 
francs as fee for membership. 

An exhibition will be arranged in con- 
nection with the Congress. Persons or 
firms wishing to take part in the exhibition 
will obtain all particulars from M. H. Pilon, 
Commissary-general of the exhibition, 34, 
boulevard de Vaugirard, Paris (15), 
France. 

Further information will be forwarded 
later to all those who have enrolled and sent 
their fee to the Congress. 

Members of the Congress accompanied by 
members of their families desirous of at- 
tending, as adjoined members, the receptions 
and festivities given during the Congress, 
will please state on the blank form the num- 
ber of these persons and pay a fee of 50 
French francs for each of them. 


ABBOTT LABORATORIES AND 
SWAN-MYERS COMPANY 
JOIN FORCES 

In order to enlarge the research facilities 
and personnel of both companies, to expand 
the sales organizations and increase the dis- 
tribution of their ethical pharmaceutical 
products, the Abbott Laboratories, of North 
Chicago, Illinois, and the Swan-Myers 
Company, of Indianapolis, Indiana, have 
agreed to combine their resources and con- 
solidate their management. This combina- 
tion brings into one enlarged organization 
two groups of persons actuated by the same 
standards in ethics, scientific research, and 
controlled manufacture. 

Alfred S. Burdick, President of the 
Abbott Laboratories, states that among 
those to join the active management of the 
combined companies in North Chicago are 
R. M. Cain, avIio will be Vice-president in 
charge of sales; Edgar B. Carter, Director 
of Biological Laboratories; O. C. Durham, 
in charge of pollens and allergy products, 
A. E. Snyder, C. R. Jackson and others.^ 

The Swan-Myers business was organized 
in 1909 and has developed a line of ephe- 
drine products, bacterial vaccines, ampules, 
pollens and pollen extracts and intravenous 
solutions, dextrose and other ampules, oph 
thalmic and nasal ointments, glandular anc 
kerakote products and other specialties. Its 
Ephedrine Inhalant “66” was the first plain 
inhalant to be accepted by the Council on 
Pharmacy and Chemistry of the American 

Medical Association. 

E. H. Volwiler, Chief Chemist of the 
Abbott Laboratories, becomes a member o 
the Board of Directors; also James F. Stiles, 
who has been elected Treasurer, and 
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imtml 1- Drnrh. S, DcWill Clough be- 
comes Vicc-]'rfhi<lcnl and \\‘. Scheij^ert, 
Secretary. The !;ibr>rnt<>ni's o! the Swatr- 
Myers Comi>any will cdniimio to be operated 
in Imliaimpnlis \mtii fnrtbcr notice. 


ANOTlll'.K Ml-Ml’.KU EI.Kt'Ti-.l) T(t 

rRi-sinKXfv (IF Ills stati-: 
so('1!-:tv 

Genree G. McMIfalrick. .M.l)., (’«)unselnr 
of the Ra(liolo!,do;d Society of Xortb Amer- 
ica for Delaware, bas been elected t<> the 
presidency of the Me«licril Society of Hela- 
warc, to l.akc ofike .at the bcftimtiiitr of (be 
ye.ar. The other iticomiiie; ofiicer> are; 
PirsI ]'kr-pri'si<U-vi, \\\ F. Haino. M.O.. 
of Scaford; Second J'icc-f'rcsulcn!, C. j. 
Prickett. M.D.. of Smyrna; Sccrctdry. W. 
0. LaMotte. M.D.. of Wihnin stton: Treos- 
^ircr, S. C. Rumfnrd, M.n.. of Wibnintrton. 

b is a matter for eonitratidalion that 
radioloftists liold posili(m< of boimr in tlicir 
state socictie.s. It i*; in such w.ay.s that cIo>e 
tic> of co-operation between clinicians, snr- 
gcons. and r.adinlojjij-is are formed. 


ENCOURAGlfMPiXT OF RF.SICAUCH 

A grant has I'.cen made by the Committee 
on Scientific Research of the American Med- 
ical Association to Dr. Clinton FT, 'rbienes, 
ssociate Professor of Pharmacology of the 
c oo! of Afcdicine of the University of 
outhern California, according to an an- 
nouncement issued by Dr. Willi.mnD. Cutter, 
can. The grant of five hundred dollars is 
or research on the relationship between the 
esenteric ple.xus and ganglia and the mes- 

in E*'ofessor Thienes is .attack- 

S tiis problem from the anatomical and 


pbannacological standpoints. FIc .state.s that 
the knowledge of tiu* intestinal nervous sys- 
tem is me.agcr, and (hat there is much un- 
certainly among medical men as to what are 
the anatomical relations and functions of 
the nerves which go from the central ner- 
vous sy^tem to (be :dinienlai\ tr.act, d'herc 
is a network r)f nerve fibers and cells in 
the wall of the dige-tive tract which is con- 
siilercd by soine scientists In represent the 
tenninalinn of the mesenteric ner\es — 
nerves of a mcmbr.ane nf tiie abdominal 
cavity which connects the inle-tine with tlie 
abdominal wall. Oilier -(untisi- Innk upon 
this jde.vus as :in independeut Mcixors -\s- 
tein wiiose function it is (o c,ui\ on tlie 
automatic motor functions 'M 'tnmuli and 
intestine. 

.According to Dr. 1 bienc-, the .u lion of 
<irugs upon the intestinal ti.act freiiucntlv 
does nrjt correspond with liie action of the 
same drugs in other part - of tiic bodv The 
pnrpo.se of lhe.se studies is to establish, if 
jxrssihle. an anatomic and physiologic basis 
for these differences in drug action. 

'Die rommillec on Scientific Research is 
headed hv Dr. Fndvig Flektocn, of Chicago, 
wIk), according to his record in American 
Men of Science.” is one of the Nation’s out- 
standing pathologists. 


IfDWAlFlD AIALLINCKRODT 
INS1TTFITE OF RADIOLOGY 

Tlic cornerstone of the Edw'^ard Afallinck- 
rodt Institute of Radiology of Washington 
University, St. Louis, w^as laid on October 2, 
1930. The copper box placed wdthin it con- 
tained a portrait of the late Edward Mal- 
Hnekrodt, Sr., donor of $300,000 toward 
the erection of the institute. 



BOOK REV- 


X-Ray Crystallography. By R. W. 
James, M.A., B.Sc , Senior Lecturer in 
Physics in the Universit}' of Man- 
chester. With a general preface by 
O. W. Rtchardsox, F.R.S , Yarrow 
Research professor of the Ro^al 
Society, Nobel Laureate in Physics, 
1928. Pages, 88 ; diagrams, 29. Pub- 
lished by E P. Dutton & Co., Inc., 
New York, 1930. Price, $1.15. 


This little treatise by the well-known 
Senior Lecturer in Physics at the University 
of Manchester is one of a series of mono- 
graphs on physical subjects. In the preface 
by Professor O. W Richardson the hope is 
expressed that the monographs may be of 
great sendee to physics students who have 
examinations to consider, to those who are 
engaged in research and other branches of 
physics and allied science, and to the large 
number of science masters and others inter- 
ested in the development of physical science 
who are no longer in close contact with re- 
cent Mork. The subjects considered in the 
' five chapters by Professor James are crystal 
form and the space groups, the crystal lat- 
tice as a diffraction grating, a symmetry of 
crrstals and their determination by means 
of X-ra\ s, the intensity of X-rar' spectra, 
and trpes of crrstal structure Within the 
limited scope of so small a book obviously 
onlr the most general methods can be em- 
ployed, but the presentation has been made 
uith the greatest skill. It is difficult to 
imagine how scientific material could be 
more accurately described for the lay reader 
than has been done in this case To the 
members of the medical profession who are 
interested in X-raj applications but are not 
familiar with the diffraction science and 
researches of the chemist and physicist, this 
is an excellent brief elementary but true in- 
troduction. It ser\es as a real appetizer in 
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nhlc !im-s <'l' ihc cinijilifalci! Jminati >-knll 
oiler !,'rcat (liftH'iillie''. ']'lu* rN]tti'l will 
j^Inclly consult if fnriulvioc. 

\Vc will e:i; 4 erly await tlu- pait <»t 

tin? work, cntainini; t\venty-t\v<» linnhlc 
illustration?, which will he availahlc at the 
end of IhoO, 

1', iiAKNisrii. .Nj.n.. (namlnin;. tiermany t 


Hik IvoNTcKsnniANtn.fN',; m n Xi i.v-rre- \ 
KkANKiir.iTr.N ('I'lu' Koi-ntncn 'I'icnt- t 
incnt f>! Di?ca?cs of the Xcrvoiis Sys- i 
tcm i, r.y rnoi'i <‘-o!{ Dii. < ino Wau- I 
iiCKi"; .and" itoz, l)i;. Max SoAt.n/.rn, | 
bnivcr.siiy of \'ioiiiia. I’.at^o, 21. >. | 
with -1 cuts in tltc text ; p.ajH-r. Su]>- i 
pleincni to ‘■.Sir.ahk'iithcr.apic," Xo. 15, | 

puldished hv rrhan & .''chwart/cn* . 
hcrii. llerlin'and Vienna, I'.h^t'. 


Ihi.s hook, wliich represent? the coinhined 
cfloris of a neiirolo.tjist and a radiologist, is 
a siiininary and critical evaluation of the 
roentgen treatment of disetises of the nerv- 
ous .system. 


In the “general part" (pages 3-50) arc 
discussed the physical and biologic fotmda- 
t'ons of roentgen therapy and the tuithors’ 
technic of treatment of various disorders 
of the nervous system. 

In the "special part” (pages 53-213) arc 
discussed (1) brain tumors; (2) pituitary 
tumors ; (3) meningitis serosa, hydro- 
cephalus. lymphorrhea, headache; (4) epi- 
lepsy; (5) cord tumors; (6) compression 
syndromes; (7) syringomyelia; (8) inflam- 
matory diseases of the nervous system; (9) 
diseases of the peripheral nerves; (10) 
^ngiodystrophic disorders; (H) dysglan 

ular disorders, and (12) psychoses. 

One marvels at such an efficient con ensa 
tion of so many facts into so small ^ ’ 

for rvhich the authors deserve 
commendation. It seems unfortuna e 

so much valuable German, 

available only to those who 


and it i*. hoped lha! an h.ngli'-h edition will 
he forih' oinini,'. 


Amo) Ml iM' f .i.N : I’iiv'~ik rxi? 
“I'M'ir.’.'f K nt- 

.Mil riiu'in \'<ii\vorl von 1 Niv.-l’Uof. 
Dfi. I'lui niiirii DmsArr.H. I’-y M. 
r.ja X'/iNc.ru, 1 )i)>l.-lng.. A. Janitzkv, 
Dipl.-lmi.. nml lb:. M. WiunxMV 
I !•' raid: furl a. M. ). I’age.s, 237; ilhis- 
tralion.''. 275. Xl\' I'.an<l dcr K.adio- 
loei--clu' I’r.'iklika. \ erlag ficoi^g 
'riiicmi'. l.cip/.ig. 1030. Price M. 25,50 
(.‘V>.!2o 


'i'his volmnc is intended to continue the 
tradition of the “Lcitfadcn dcs Rontgen- 
verfahrens” by Dcssaucr and Wiesener. 
wliich was well known before the War. 
'J'hrcc men e.specially experienced in their 
fields have wrillon this book wdth the same 
viewpoints. The first part, about one hun- 
dred pages, pertaining to the pinnies of 
roentgenology, has been written by E H- 
hclniv. The laws of electricity and the 
phvsics of the roentgen rays are described 
in 'a clear and well arranged manner. M. 
Brenzinger gives a description of the differ- 
ent roentgen apparatus m the second part. 
The construction and structure of the induc- 
tion apparatus, the transformer, and the 
constant potential apparatus are explained 
very instructively. After going into the 
c1an«-er from roentgen apparatus, an exten- 
sive^ description of modern machines^ fol- 
lows The third part, in which A. Janitzky 
deals with the roentgen and other vacuum 
tubes, wdll be especially welcome to physi- 
cians,' as it seems tliat here a physicist has 
succeeded in talking intelligently to a physi- 
cian and not expecting too much technical 
knowdedge. The cathode tubes are ex- 
plained from their first beginning in every 
respect. All types of tubes are described 
and the good old gas tube has not been for- 
gotten. 
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A bibliography is appended to each chap- 
ter. The book has been A^ery finely exe- 
cuted by the publisher, and the numerous 
illustrations are AA^ell made. It aauII surely 
find man)'^ readers. 

F. Haenisch, M.D., (Hamburg, Germany) 
Translation by H. W. Hefke, M.D. (Mil- 
zvaiikee, Wise.) 


Diseases of the Urixary Tract in 
Children. By Edavin Beer, M.D., 
and Abraham Hyman, M.D. Pages, 
328; illustrations, 50. Published by 
Paul B. Hoeber, Inc., Ncav York, 1930. 
Price, $6.00. 


The publication of this volume is quite 
timely and is indicative of the increasing in- 
terest in urologic conditions in children, in 
AA'hich Dr. Beer is one of the pioneer in- 
vestigators. Tlie development of the book 
is along the line of clinical inA’^estigation. 
The treatment for many of the conditions 
mentioned is purely -urgical, but the authors 
do not attempt to include an}' discussion of 
surgical technic. Since the tenor of the a'oI- 
ume is surgical, a more detailed discussion 
of medical treatment is probably not Avar- 
' ranted. The subject matter is handled in 
an informal, com’ersational style and is ade- 
quately supplemented by brief case reports 
Avhich bring out the individual differences 
possible in cases of tlie same type. At the 
time the book Avas sent to press the use of 
intraA enous urograph}' had not been suf- 
ficient!} developed so that the report of any 
extensive series of cases could be included. 
HoAAeAer, since this procedure may not 
proA e to be so Avidely adaptable as AA'as ex- 
pected. this may not proA’e to be a lack. 
The pyelograms, ureterograms, and evsto- 
grams are excellent and obviously Avere* pre- 
pared by some one Avho understood the tech- 
nic thoroughly. The bibliography is aa-cII 
chosen. The chief value of the book is its 


emphasis on the urologic approach in con- 
sideration of diseases of the urinary tract in 
children. 


The Health-care of the Baby: A 
Handbook and Feeding Guide for 
Physicians, Mothers, and Nurses. 
By Louis Fischer, M.D., Consulting 
Physician to the Willard Parker and 
Riverside Hospitals; Consulting Phy- 
sician to the St. Vincent’s Nursei}' and 
Babies’ Hospital, Montclair, N. J. : 
Former Instructor in Diseases of Chil- 
dren at the NeAv York Post-graduate 
Medical School and Hospital, and 
Former Attending Pediatrist to the 
Sydenham Hospital of New York and 
to the Infantorium and Heckscher 
Foundation and Nurseiy of Neiv York 
City. Eighteenth ed., revised. Pages, 
248. Published by Funk & Wagnalls 
Company, NeAv York, 1929. Price, 
$ 1 . 00 . 


It is a distinct surprise to find that Funk 
& Wagnalls Company, champions of correct 
English, are the publishers of a A'olume in 
AA'hich errors in subject matter and of ex- 
pression are so manifest. The chapter on 
X-ray, Avith its brief mention of diagnosis 
and therapy, and the one-page chapter on 
Transfusion might Avell have been omitted. 
This book certainly does not fill any Avant. 


Diseases of the Skin : A Text-boo ^ 
FOR Practitioners and Students. Ba 
George Clinton Andreaa's, A.B., 
M.D., Associate Professor of Derma- 
tology', College of Physicians and Sur 
geons, Columbia University. Pages, 
1091 ; illustrations 988. W. B. 
ders Co., Philadelphia and London, 
1930. Price, $12.00. 


Dermatolog}' has been fairly Avell coa ere 
by three or four Avell-knoAvn American te.x^ 
books. The subject is, hoAA'CA'er, so broa 
its A'arious aspects that a ncAV book can i 



addititJc liiatiis. provuiod thru liif author i< 
In a po^itfun to nil the Knp. panialiy at It.;, .si. 
7 his. Dr. .Aiulrcus has <loiic athulr.ihlv hy 
iinioniij: much amifjimten ;uk1 nfmt tiu's- 
lc.i(lm- iufonu.atioM. hy euiph:,sD.imj „„„i. 
cm cona-ptiatts frerpiently ev;.luate<i crlti- 
wily hy hi.s pcrsoti.'d experience, and hy 
pJacin- nrliuother;ipy attd otlu>r physical 
jlicmpcutic. jueastires In their proper place. 
’Or the hitter he is particularly ipialifieti hy 


years rj ;j.‘.,'.oi'i;it ion with Dr. Deori^e Miller 
.MacKee. 'i'he hil)lio^,o-aphy is up-to-date 
aut! Very (U-siral)!e for ready reference for 
the pthy.sieiau iuU'rested in the details of .any 
.ijiven .snijjcci. One wonder.s, however, in 
pnssiiup whether the author is familiar with 
the details of ail of the <pioted arlidc.s. The 
hooh is di,‘:tincily individuali.stic and will 
Jorm an addition to any phy.^-ician'.s lil)rarv. 
tu) matter how well .‘^lorlced it may be. 


abstracts of current literature 

AUTHOR INDEX 


Atiotnalii's <ii ilic Goiiilo-iiritinry 

A(Icnoj).n)iniomrua of 
VarvitKr^n '' ' J'^cjiort of Case Showiiijr 

Bil.nter.il Ve.s.nl.njiium Bone of the 


.._ 82 


thn O' Teinpomry Amenorrhea in 

n,.^ I ’'caiineni of Hndomctri.n! Tumors of 
'anum .iticl Periloncuni 109 

i^'-iiKKTO. The K.odiologicai Diag- 
nosis of Duodenal Ulcer 98 


Idem. Diagnosis of ihc N.alurc of Benign 
Growths of the Stomach tOO 

Archer, Vincent W. Hypertrophic Pyloric 
stenosis in Adults ; Roentgen Aspects 99 

Awalischwili, G. Gu. A Case of Osteopoikilia 83 


HaL^TRA, Giovanni, and Ghio, Auolfo. The 
Radiologic Aspect of the Lungs and Valvu- 
lar Defects of the Heart — 


Boice, Edmund S. Cancer of the Breast. 
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Boyd, William. Notes on the Pathology of 
Primary Carcinoma of the Lung. 

Braasch, William F. Intravenous Urography 

(Editorial) - 

Brooke, Charles R. Physjeal Therapy and 
Radiotherapy during 

Callahan, James J. (wi'i/i (Robins, g2 

R., and Conley, Arthur if ) 


CiU'/.zoi.A, GiUi.iANO. A New Technic for the 
Radiological Study of the Stenotic Affec- 
tions of the Eaophngtts 96 

Idem. Importance of Radiological Control 
on Duodenal Drainage — 98 

CoiTEY, Rodeiit C. Radical Treatment of 
Cancer of the Bladder 89 

Coi.uY, Fletcher H. Intravenous Urography 104 

Conley, Arthur H. (zvft/i Cubdins, William 
R., and Callahan, James J.) 82 

Crane, Jay J. Diverticvila of the Urinary Blad- 
der in Women; Report of Cases 105 

CuBBiNS. VI'^iLLiAM R., CoNLEY, ARTHUR H., and 
C.ALLAHAN, JAMES J. Fractures of the 
Accfahulum 82 

Dall’Acqua, Virc.ilio. The Radiological As- 
pects of Duodenal Mobility. 99 

Ehrmann, R. Diagnosis and Therapy of Acute 
Necrosis of the Pancreas 99 

Enfield, Charles D. Evaluation of the X-ray 
E-vamination in Duodenal Ulcer 101 

Farrell, John T., Jr. The Roentgen Appear- 
ance of the Chest of the New-born Infant 94 

Friedenwald, Julius, The Human Constitution 
in its Relation to Gastro-intestinal Disorders 98 

Freund, Ernst. Concerning the Unusual 
Changes in the Epiphyses of the Femora 
Described by Kreuz 84 
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Gaessler, E. O. Systemic Changes in Patients 


•with Carcinoma of the Uterus Following 
Roentgen and Radium Treatment 89 

Gauss. C. J. The Clinic of Temporary Roent- 
gen Amenorrhea 110 

Gavazzexi, Antoxio. Radiological Aid in the 
Study of Chronic Colitis 100 

Ghio, Adolfo (teit/i Balestr.a, Giovanni) 92 

Gilbride, John J. Duodenal Fistula 102 

Giuntoli, Lorenzo. Segmentary Toxic Gastritis 
of the Antrum Pi’lori 97 

Gray, A. L. Some of the Deforming Bone 
Diseases of Adolescence 84 

Gray, Ir\yng, and M.atzner, ^Milton J. Biliary 
Colic in Routine Cholecystography 97 

Gricouroff, Georges. Histological Study on 
the Effects of X-rays on the Ovary during 
the Period of Oogenesis 109 

Heacock, C. H. Diverticula of the Thoracic 
Portion of the Esophagus 96 

Head, Jerome R. The Technic of the Intra- 
tracheal Injection of Iodized Oil 95 

Herr, A. {:ci(/i Ranter) 58 

Gutter. Karl, and Sgalitzer, Max. Concern- 
ing the Roentgenologic Demonstration of 
the Kidneys and Urinaiy Passages bj’ In- 
travenous Injection of Uroselectan 106 

"ym.an, .-\r,R.AH.AM Intravenous Urography in 
■ the Diagnosis of Urological Diseases of 
Childhood 105 


Idem. Radiotherapy of Carcinoma of the Uter- 
ine Cervix at the Radium Institute of Paris 88 

Lacharite, H. Giant-cell Tumors of Bone — ^A 
Clinical, Histological, and Radiothcrapeutic 
Study 84 

Laroche, Albert. Intravenous Pyelography 108 

LeW.ald, L. T. Giant-cell Bone Tumors : Four 
Cases Successfully Treated 63' Roentgen 
Rays 84 

Lindsay, H. C. Diseases of the Tongue 90 

Lucas, Ernst, and Pollack, Herbert. A Con- 
tribution to the Diagnosis of Carcinomatous 
Pulmonary L3'mphangitis 87 

Lynch, Kenneth M., and Smith, \V. Atm.ar. 
Ashestosis Bodies in Sputum and Lung 94 

McLester, James S. Clinical S3mdromcs that 
Include Achlorh3'dria 100 

Markovtis, Emmeihch {ivith Kieneock, Rob- 
ert) 83 

Marks, Jerome A. (mi//! Kantor, John L., and 
Schechter, Samuel) 101 

M.atzner, ^Iilton j. (with Gray, Irwng) 97 

Meland, Orville N. (with Soiland, Albert).... 91 

Monod, Octai’e (with I^inzent, Ren^) 89 

Moore, Alexander B. An Appraisal of the I^fo- 
tor-test-meal in the Roentgen Examination 
of the Stomach and Small Bowel 9/ 

Morrison, L. B. The Role of X-rav in the Di- 
agnosis of Carcinoma of the Colon 86 


Iackson. Chevalier. The Mechanism of Phv-s- 
ical Signs in Neoplastic and Other Diseases 
of the Lung, with Especial Reference to 
.-Vtclectasis and Emph3-sema 93 

K.antner and Hf.ru, .\. Roentgen Examination 
in Technical Fields 58 


Kantor, John L., Schechter, Samuel, and 
Marks. Jero.me A. Colon Studies; VI. — 


Cecal Stasis; Its Ginical Significance and 
Relation to Proximal Colon Stasis 101 

Kieneock, Robert, and Markovits, Emmerich, 
Case of Osteitis Fibrosa Cystica Gcncrali- 
sata 83 

Kretschmer. Herman L. Intravenous Urog- 
raphy - - 106 

Lacass.agne, -A. The Results of Radiothcrapi- in 

.Adenocarcinoma of the Uterus J PS 


Mosenthal. Congenital Exostoses and Their 
Transformation into Osteochondromas 85 

AIurphy, George T. The Effect of Acute Ex- 
perimental Cholec3'stitis on the EmptvTug ot 
the Gall Bladder ^ 

Muzii, AIario. Epibronchial Diverticulum of the 
Esophagus in a Patient Affected bv' Gastric 
Neoplasm — 

Oertel, Horst. On the Mechanism of Cancer 
Development 

Oka, Mitsutomo. Clinical Use of “Licnog- 
raphy,” a New Afethod for the Roentgeno- 
logic Demonstration of the Spleen and Liver 

Ottoxello, Pietro. Potassium in Radiohiolog)’- ^9 

Idem. The Alimentary Tract in Flajani-Rasc- 
dow’s Disease - 
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BONE (DIAGNOSIS) 

Bilateral Vesalanium Bone of the Foot. 
Dino Agati. La Radiologia Medica, June, 
1930, XVII, 683. 

The author has observed a vesalanium in 
the foot of a young athlete. The anomaly is 
bilateral. The abnormal bone is of a shape 
different from those previously reported, and 
of larger dimensions. 

The author reviews the theories which have 
been advanced on the pathogenesis of these 
superfluous bones, and compares the character- 
istics of the case in question with those re- 
ported by other authors. He admits the epi- 
physeal origin of the bone, but thinks that we 
should not discard the hypothesis that func- 
tional factors (such as athletic activities) may 
be the cause of abnormal development. He 
concludes by summarizing the roentgenologic 
signs to be considered in differentiating the 
vesalanium from the sesamoid bone of the 
fibula, and the fracture of the tuberosity of 
the “V” bone of the metatarsus. 

L. Marinelli. 


Fractures of the Acetabulum. William R. 
Cubbins, Arthur H. Conley, and James J. 
Callahan. Surg., Gynec. and Obst., Septem- 
ber, 1930, LI, 387. 

The authors state they were not satisfied 
^’ith the classifications as presented in the va- 
pous texts and articles and give the follow- 
Jhg classification of fractures of the acetabu- 
lum : 

A. Fractures of the rim. — (1) An oblong 
fragment on the posterior lip of the acetab- 
ulum, essentially that portion contributed by 
the ischium in its development. (2) An ob- 
long fragment, essentially that portion contrib- 
uted by the ilium. (3) An oblong fragment, 
essentialh' that portion contributed by the pu- 
bic bone. 

B. Fractures of the acetabulum involving 
one or hvo of the three hones of zuhich it is 
formed.— (1) Fracture with displacement in- 
ward and backward of the ischial segment and 
ramus. (2) Fracture with displacement in- 
ward of the pubic segment and ramus. (3) 


Fracture displacing both the pubic and ischial 
segments with rami. (4) Fracture with dis- 
placement inward and backward of the ilial 
segment. 

C. P erf orating fractures. — In this type the 
head is forced through the bottom of the ace- 
tabulum with a very small amount of the sur- 
rounding bone. 

D. A fracture so extensive that all of the 
bones are involved and fragmented. 

Under etiology, experimental work done in 
the anatomical laboratory of Northwestern 
University Medical School by Charles ,M. 
Fox, working with and under the direction of 
Dr. William E. Schroeder, was published in 
the Quarterly Bulletin of Northwestern Uni- 
versity Medical School in April, 1909, and the 
authors quote from the article as follows: 

“We took fourteen cadavers and used only a five- 
pound hammer, striking the trochanter with the leg 
extended and slightly adducted. Of the femurs so 
treated, four promptly fractured the acetabulum in 
various directions. A fragment of the ilium, one 
from the ischium, and one from the pubis consti- 
tute the so-called inverted Y-shaped fracture and al- 
lowed the head of the femur to protrude. The 
other results were not so typical, the lines of frac- 
ture running into the obturator foramen, into the 
ischiatic notch, and through the rami. Of the re- 
maining six experiments there was one impacted 
fracture of the neck of the femur and two frac- 
tured trochanters and three fractured necks. In 
four cadavers the blow was applied to the knee, 
resulting in four fractures of the neck of the fe- 
mur; it seems to me the greatest importance is to 
be attached to the position of the head and neck of 
the femur and the blow. If the force is suddenly 
applied, the elasticity of the pelvis will be of little 
or no consequence and the head will be forced 
through the acetabulum, whereas a slow force will 
be associated with vertical, ring, and other frac- 
tures of the pelvis.” 

The symptoms of fractures of the rim and 
the more extensive fractures of the acetabu- 
lum are taken up separately. In rim frac- 
tures, pain on motion and loss of function are 
always present. Tenderness around the outer 
surface of the joint can be elicited in thin or 
moderately large individuals. 

If the ischial portion of the rim is fractured 
and the patient is in a recumbent position, the 
limbs will be of the same length. Flexion of 
the limb and medial rotation of the femur 
will give a peculiar click and jump. The fe- 
mur then tends to remain flexed and adducted, 
but can be easily restored to the original po- 
sition. If this condition goes undiagnosed 
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and untreated, j-er'nnis dicihility will levtilt, 
due to roponted sulthiNatioDs. whirh are pain- 
ful. Later a ehronic, Irauinatic ailhiitiv \\ill 
develop, with nifiro less destnietiiut t>{ the 
joint ti.ssiK'.s. 

If the ilial segment f>f the rim is frai'liiied, 
a slight addiielirui is .sninclimes necessary to 
make it click. In fractures <n' the aceialiulnin 
which are perfuratiuft m‘ fiaitmenled. the 
length of the liinh varies. Any nuttinn. active 
or passive, is painful, hnt ile.'cion is usually 
{Kissihle, Ahihiciion is sehhim jmssihle. 
Marked tenderness over the lower .ahdomen is 
nearly ahv.ays present, while rigidity is com- 
mon. I'lood in the urine is not ;m uncom- 
mon finding. I'.y rectal or vaginal palpation 
marked tenderness can he elicited ami. com- 
monly. a mass will he fountl where the frac- 
ture is located, whether there has heen a dis- 
location inward of the fnagments <ir only a 
hemorrhage from the fractured hone. 

The prognosis and treatment of these cases 
arc discussed. 

1). C'nii.iM. M.l). 


Fracture of the Neck of the Femur: End- 
results in Eighty-six Cases. John C. Wil- 
son. California and Western Med., Octo- 
ber, 1930, XXXIII, 707. 

The author discusses the results of cighty- 
si.x cases of fracture of the nccic of the femur. 
In discussing the classification of tlicse frac- 
tures, he says, “In dcscnliing liip-joinl frac- 
tures, the terms ‘intracapsular,’ ‘cxlracapsular,’ 
uiedial,’ and ‘lateral’ are frequently used in 
medical literature, but liicsc terms only add 
to the disorder because cxlracapsular or lateral 
fractures are not fractures of the femoral 
neck. The neck of the femur is an entity, and 
much confusion will be avoided if fractures 
are described according to their true anatomic 
confines. Fractures of the neck of the femur 

and those of the intertrochanteric region are 
r>ot comparable. Intertrochanteric fractures 
should cause no concern, while the same can- 
not be said of fractures of the neck of the 
femur. 

“The term ‘impacted fracture’ is ambiguous. 
It should be used only when its meaning is 
elearty understood. Locking of the fragments 


may lu* Mifiirienlly .secure to ])ermit weigiit- 
lii'aring. ini! is in mt .sense an impaction. A 
careful slmly of stereoscopic roentgenograms 
will «leminis(ra(c a complete absence of contact 
he! ween the fractured surfaces; on the other 
hami, the X-ray may show a break in con- 
tinuity of the neck, with a little shortening 
of the leg and a mild con;i vara.” 

I'nder “Treatment,” he states, “.'stereoscop- 
ic X-ray control is e.sseiitial to check the ac- 
curacy of the reduction.” 

In liisciissing the causes of failure, lie saj's, 
‘‘I'aihirc may he attributed to imperfect re- 
duction. insiiriicient fixation, interpo.sition of 
.soft tissue, or lack of blood supply about the 
jioinl of fracture. The surgeon lias no control 
over tin- iilood siqiidy. hut he G'ln obtain and 
maintain a reduction. Tie also lias a reasonable 
ojiporluiiity to prevent the interposition of soft 
tissues.” 

F. P>. .SinzLDOX, M.D. 


BONE DISEASES (DIAGNOSIS) 

A Case of Osteopoikilia. G. Gr. Awali- 
schwili. Rontgenpraxis, Sept. 15, 1930, II, 
831. 

Osteopoikilia or osteitis condesans general- 
sata is one of llic rarest diseases of the skele- 
ton. A case is described, showing a typical 
picture of generalized, small, sclerotic areas 
in the entire skeleton, but especially in the 
pelvic bones and the lower extremities. Clin- 
ical symptoms were not present. 

H. W. Hefke, M.D. 


A Case of Osteitis Fibrosa Cystica Gen- 
eralisata. Robert Kienbock and Emmerich 
Markovits. Fortschr. a. d. Geb. d. Rdnt- 
genstr., June, 1930, XLI, 904. 

Detailed history and extensive critical dis- 
cussion of a case of Engel-Recklinghausen’s 
disease (Engel, 1864, Recklinghausen, 1891), 
which showed several peculiarities, as follows : 
development during childhood ; repeated pro- 
gressive exacerbations; marked osteomalacic 
deformities; formation of large but not ex- 
cessive expansive cysts and cyst-like areas; 
multiple spontaneous fractures; pronounced 
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pagetoid cranial changes ; mild affection of the 
hands ; progressive tendenc}' towards aggrava- 
tion. The duration at the time of report was 
fourteen years. A tumor of the parathyroid 
could not be detected by palpation, but its 
presence must nevertheless be assumed. 

H.A.XS A. Jarre, M.D. 


Concerning the Unusual Changes in the 
Epiphyses of the Femora Described by 
Kreuz. Ernst Freund. Fortschr. a. d. Geb. 
d. Rdntgenstr., June, 1930, XLI, 935. 

An unusual pathologic picture of hip pa- 
tholog}' in a boy 15 years of age is reported. 
In both epiphyses of the femoral heads the 
upper shell was markedly changed, porotic, 
defective, and demarcated towards healthy 
portions of the bone by a ratlier wide band of 
sclerotic appearing bone. This, off-hand, 
could not be reconciled with the common diag- 
nosis of a Perthes’ disease, though all clinical 
symptoms were identical. 

In the discussion of this case and the iden- 
tical one reported by Kreuz, the opinion is 
substantiated that an aseptic necrosis occurred 
differing from the typical Perthes’ disease 
only in e.xtent, localization, and the mechanism 
of healing (’reorganization'). It is also men- 
tioned that as a result of fractures through 
the femoral neck one may observe similar, 
wedge-shaped aseptic necroses, radiographi- 
cally apparent as subchondral foci of destruc- 
^ 'on. with surrounding osteosclerosis. 

Haxs a. J.vrre, M.D. 


Some of the Deforming Bone Diseases 
of Adolescence. A. L. Gray. Am. Jour. 
Roentgenol, and Rad. Ther., May, 1930, 
XXIII, 485. 

Tlie author discusses a group of allied bone 
diseases occurring in the latter half of the 
first decade and first portion of the second 
decade of life. Consideration is given to verte- 
bral epiphysitis (Scheuermann’s disease), 
separation of the epiphyseal head of the femur, 
osteochondritis deformans juvenilis coxje 
(Legg- Perthes’ disease), apophysitis of the 
anterior tibial tubercle (Osgood-Schlatter’s 
disease), and osteochondritis of the tarsal 


scaphoid (Kohler’s disease). The author also 
describes a hip condition occurring in the same 
age period as Legg-Perthes’ disease in which 
a broadening and softening of the acetabulum 
can be demonstrated, at times without changes 
in the femoral head, which he designates as 
acetabular Legg-Perthes’ disease. 

The combined factors of infections plus 
traumatism, resulting in localized deficiency of 
blood supply, are believed to be the etiologic 
factors. 

J. E. Habbe, ^I.D. 


BONE TUMORS (THERAPY) 

Giant-cell Bone Tumors: Four Cases 
Successfully Treated by Roentgen Rays. 
L. T. LeWald. Medical Times, August, 
1930, LVIII, 232. 

This condition is sometimes spoken of as 
osteitis fibrosa cystica, or bone cyst. The 
X-ra}' alone can be used with success in these 
cases. If surgery is employed, a simple cu- 
rettement should be followed by X-ray ther- 
apy. 

Four case reports are given with roent- 
genograms. in all of which cure was brought 
about by X-ray treatment alone. One case 
was curetted after a pathologic fracture, 
this being followed by X-ray treatment. The 
author considers this method preferable to 
surgery in giant-cell bone tumors. 

W. W. Watkixs, JI.D. 


Giant-cell Tumors of Bone — A Clinical, 
Histological, and Radiotherapeutic Study- 
H. Lacharite. Radiophysiologie et Radio- 
therapie, 1930, "Yol. I, Fasc. IV, 535. 

These tumors occur principally between the 
ages of 10 and 25 years. They attack chie } 
the jaws and the epiphyses of the long bones. 
They are of slow development and do not gne 
rise to metastasis or glandular involvement. 
They are, however, locally malignant and tenf 
to recur after local removal. Macroscopica 
!y, they are dark colored, solid, and c\stic 
growths, originating either from the penos 



AHSTKACTS Ol' Cl’UUKNT l.miii ATrU!'! 


tcuiu or sponi^y lissvif, while, microscopically, 
they arc characterized hy the presence of lavi'c 
juimhers of nniUinucleatctl pant cells, regular- 
ly distributed throuphout the p'owlh. The im- 
portance of the biopsy in all cases is empha- 
sized. and the author is of the ojnnion that 
any disadvantages of this procedure are out- 
weighed hy the advantages. 

T!ie results of radiation treatment in four- 
teen cases are recorded. Of these, eight were 
growths of the upper jaw, four of the lower 
jaw, one of the upper end of the humerus, 
and one of tlic cervical spine. Seven of these 
cases were post-operative recurrences. The 
technic of treatment varied greatly from case 
to case. Five cases were treated with ra- 
dium, of which three were hy interstitial meth- 
ods, one by surface radium therapy, with 
moulded apparatus, and one by resection, fol- 
lowed by the insertion of a radium tube into 
the cavity. The filtration varied from 0.4 to 
1.0 mm. of platinum, and the doses admin- 
istered varied from 5.58 to 18.86 millicurics 
destroyed, given in one or more applications 
of from four to ten days each. 

In nine cases, the X-ray was msed. In 
these cases the voltage varied from 125 to 200 
kilovolts, and the filtration from 5 mm. of A1 
to 2 mm. of Zn. The dose varied from 50 to 
80 Holzknccht units over a period of from 
fifteen to forty-five days. In general, the 
doses were smaller than those employed in the 
treatment of carcinoma. Regression occurred 
as a result of the treatment in every case, but 
it was observed that a temporaiy increase in 
swelling and symptoms often preceded the re- 
gression. The temptation is to regard the 
treatment as having failed, and to operate dur- 
ing this stage. All the cases referred to in this 
paper are regarded as cured. The period 
since treatment is eight years in one case, 
seven years in four cases, six years in two 
cases, five years in one case, three years in 
three cases, and under three years in three 
cases. Post-operative recurrences give good 
results, but the response is slower than in pri- 
mary cases. Incomplete operation followed 
by irradiation is condemned. 

Walter M. Levitt, M.B., D.M.R.E. 


Congenital KxoMorwn and 'riiri; Tiauf 
formation into Ostcochondfom.n., 
thal. Rdtugenprajii's, Augunt IS. f}, 

748. 

Two jiatieiUs ifathii .uni b:,*,. U. .fj 
observed hy the rmllmr, l.ush ri-.o-.Mn;; i-.mhith 
es<js{fi<es. In one c.tse he 
origln and devdoputetu of tig' 
an osu-oehondromn. and in llw «,ib» r y,. 
could see a very huge tuino: a- tP,-- 
of such development. Ther.ip- -niraU-.. ..nV. 
roentgen therapy offers anythini.;, in in-, 
other cases of large chondroma of th- p h., 
roentgen therapy led to lirjucfacs'.on ^ 
tumors and fmally to a transfmnunion „? ;b. 
chondromas into vofid bone. 

H. W, 11} ! fj ^ yi ] ) 


CANCER (DIAGNOSIS) 

Organization and Efficiency in the Fhdit 
against Cancer of the Uterus. Cl RcpanrJ 
Radiophysiologio ct Radiothcrapic, ^930' 
Vol 11 , Ease. I, 81. 

This paper is a reprint of Ihofc.ssor Re- 
gaud s report on tliis subject to the Cancer 
Sub-comm.tlec of tlic .Section of Ilvdeiu. * 
the T.eague of Nations. ' '' 

The subject is discussed from three 
Slnndpoi.,.,: (,) E,,,,. ' ,2} Z" 

rod u-ealmcnt, (3) 

gards early diagnosis, cmpha.sis is laid ution 
public instruction, increased faciHtie.s for sn. 
cial instruction of doctors and midwives a„ri 
above all, upon the importance of reiruhr 
nodical examination. Every effort shouldT' 
made to accustom the public to the id f 1 
regular examination, and special lynecolo / 
diagnostic centers should be provhLl in et" 
district. There is as yet no general agreemr^ 
on the question of correct treatment andTf 
by very thorough organization of work ” 
suiting in the production of irreproachable 2' 
tistics, can such agreement eventuallv ?' 
achieved. As regards organization, wlfiu .Z 
necessity for early diagnosis demands win 
spread local facilities, the requirements f 
treatment are best met by the provision .r 
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small number of highly specialized institutions in the normal course of cell differentiation, its 
possessing adequate radium supplies, powerful metabolic and formative functions, thus ex- 
X-ray therapy apparatus, and highly compe- hibiting shiftings from the normal, typical cell, 

tent staffs. The hiring of radium and the sale and cell growth. 

of radon to isolated practitioners lead to un- (2) It develops and grows on the basis of 

satisfactory results, and are to be discouraged, a general and organ disposition (metabolic 

peculiarities) in (a) the tissues of the host 
Walter M. Levitt, M.B., D.M.R.E. connected with the vascular supply, stroma, 

nerves, and in (&) the cancer cells themselves. 

Radiological Signs of Early Cancer of the (3) The cancer cells, thus produced, are 
Stomach. Adelchi Salotti. Minerva Medica, not open to those physiological environmental 
May 19, 1930, XXI, 809. tissue influences which normally determine rel- 

A closer co-operation between the surgeon ative position and differentiation in new cells, 
and the radiologist is advocated for a more Hence they grow as a new entity, with their 
exact radiologic technic in the diagnosis of own blood and nerve supply which are adapted 
cancer of the stomach in its early stages. The only to their growth. The physiological, sta- 
various morphological modifications which tionary, fully differentiated tissue is thus re- 
cancer may produce, namely, the infiltrating placed wherever the atypical cancer cells grow, 
anomalies of the tissue, the vegetating protu- not by any particular aggression of the tumor 
berances of the gastric walls, and the ulcus can- cells, but by supersession of a new, actively 
cer, result in radiographic images of different growing tissue organization which is grat e 
types. A series of radiographs is advised in on an old stationary one. 
each case, and different technics should be fol- He concludes : "The tumor problem, h 'e 
lowed (Vallebona, Baastrup, Forssell), as the any other scientific problem, cannot be solve 
case might suggest. by shots in the dark, by spectacular 

The author includes a great number of ra- cries, by fantastic ideas, or by a desire to n 
diographic illustrations, and discusses, in de- a cure by ‘killing the cancer cells,’ but by t e 
tail, the characteristics pertaining to neoplastic sober, necessarily slow, intensive penetration 
lesions as compared to those of non-malignant into the laws which govern growth, because 
nature. tbe tumor problem is a problem of growti. 

L. Marinelli. . . . When we know exactly the terms an me^ 
chanical steps of growth the tumor pro 

On the Mechanism of Cancer Develop- t>e within reach of our understan mg. 

ment Horst Oertel. Canadian Med. Assn. L. J. Carter, M.D. 

Jour., August, 1930, XXIII, 183. 

The author, who is Strathcona Professor of ~ 

Pathology at McGill University, Montreal, , jg 

sum-, up in this paper "the present state of our The Role of X-ray in the 
Inou hdgf of cancer, as viewed from the stand- Carcinoma of the Colon. L. B. 
point and in the light of sober facts, purely as New England Jour. Med., Sept. » 
a i-nidL pioblem.” He deals with the prob- CCIII, 441. ’ ^ xamina- 

!< m ot dn- me, lianism by which the cancerous There are two methods of X-ra} 
oi ftin ,,r cliange in tissues is initiated and tion of the colon; the barium mea } 

gives a study of the movement 

He naHies these conclusions: through the colon; the barium 

1 I riie cancer cell is the e.xpression of an the complete filling of the colon, Ji 

atvjiical cell regeneration which results from temal outline when distended, an is ^ 

continued disturbances in the normal relations the most satisfactory method. Ii^ ^ 

between tissue cells, their vascular supply, and the X-ray is simply a shadow stu } _ 

mnerv'ation. This brings about modifications depicts the outline of the colonic ca^v 
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varying pcrislallic inovcmcMits and positions. 
Tlie patient should be properly prepared for 
a barium enema by oil and a cleansing enema. 
A large rectal tube with three 0 ])enings is 
preferred; this is inserted just past the in- 
ternal sphincter, the barium mixture is made 
thin and the container is kept about twenty 
inches above tbe patient. Tlie fdiing of the 
colon should be watched under the fluoroscope. 
The common types of carcinoma found in the 
colon are the medullary, colloid, and scirrhous 
or a combination of these. They occur most 
frequently in the male between the ages of 
fifty and sixty. The medullary' and colloid 
ty'pes are ulcerating and found more frequent- 
ly' in the proximal colon. The .scirrJious ty'pc 
is slow-growing and tends to obstruct, and is 
found most frequently in the flexures, the 
descending colon, and the sigmoid. The enema 
shows a filling defect in the ulcerative types, 
or meets obstruction at the site of the lesion 
in the obstructive type. Carcinoma must be 
differentiated from colitis, simple or ulcera- 
tive, diverticulitis, chronic constipation. A 
great majority of patients come for X-ray 
examination after a partial obstruction has 
taken place and in this condition a significant 
observation is tliat the bowel proximal to the 
lesion is filled with large masses of fecal ma- 
terial and somewhat distended with gas, while 
distal to the lesion, the bowel is usually empty'. 
Often there are recurrent attacks of diarrhea 
in which the amount of the movement is very' 
unsatisfactory'. 

W. W. Watkins, M.D. 


Notes on the Pathology of Primary Car- 
cinoma of the Limg. William Boyd. Ca- 
nadian Med. Assn. Jour., August, 1930, 
XXIII, 210. 

The author, who is Professor of Pathology' 
in the University of Manitoba, Winnipeg, an- 
alyzed 14 cases of primaiy carcinoma of the 
lung met with in 900 autopsies in the Winni- 
peg General Hospital, together with 9 addi- 
tional cases. 

A study' of the combined material has 
brought to light a number of unexpected facts. 


.some of which are at variance witii the gener- 
ally accepted leaching. 

Wliile the sex incidence is usually given as 
^ males to 1 female, there was not a female 
in the 14 aulopsied cases. 

The conclusions arrived at by' the author are 
as follows: (1) Part of the reported in- 
crease in primary carcinoma of the lung is to 
be attributed to the fact that many cases 
formerly diagnosed as .sarcoma and lympho- 
sarcoma are now regarded as carcinoma; (2) 
The sex incidence of the disease is very' 
marked ; (3) There is little evidence in sup- 
port of tbe view that the inhalation of the e.x- 
liaust gases from automobiles, or the tar from 
tarred roads, is a factor of any eliologicat im- 
portance; (4) One of the most common and 
important fonns of lung cancer is the undiffer- 
entiated or anaplastic type, which was former- 
ly regarded as a sarcoma; (5) All forms 
display a great tendency to invade the blood 
vessels and thus spread to distant organs; 
(6) Of these organs, the liver, brain, kidney, 
and adrenals are among the most frequently 
attacked; (7) Silver staining is of value in 
demonstrating the essential carcinomatous 
character of even the most anaplastic forms. 

L. J. Carter, M.D. 


A Contribution to the Diagnosis of Car- 
cinomatous Pulmonary Lymphangitis, 
Ernst Lucas and Herbert Pollack. Fort- 
schr. a. d. Geb. d. Rdntgens'tr., June, 1930, 
XLI, 865. 

Carcinomatous pulmonary' lymphangitis is 
not as rare as is generally' assumed. It is rep- 
resented by a peculiar accentuation of pul- 
monary markings resembling a diffuse, rather 
sharply contoured honey'-combing, which may 
include pinhead-sized spots in its meshwork. 
As one cannot differentiate in any normal 
chest picture between the vascular markings 
cast by arteries, veins, and lymphatic vessels, 
all of which combined produce most of the 
linear pulmonary markings, one must consider 
for differential diagnosis all types of pathol- 
ogy liable to produce exaggeration of these 
markings: cardiac insufficiency, with stasis 
and congestion in the pulmonary' circulation; 
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congenital dilatation of the pulmonat}^ artety 
and its branches ; h3-peremia during infections 
and associated with polycythemia; further- 
more, chronic bronchitis, pneumoconiosis, 
chronic tuberculous induration. A good his- 
tor)' will help considerably with a differential 
diagnosis. However, in all cardiovascular 
cases one will be able to detect signs of con- 
gestion and edema, while infections, especially 
pneumoconiosis with chronic bronchitis, and 
tuberculosis, will be unevenl}' distributed and 
show initial foci. Most patients are referred 
with a diagnosis of tuberculosis or chronic 
bronchitis. MTiile the majorit}' cite com- 
plaints referable to the latter, some patients 
may not have any pulmonar}’- symptoms at 
all. 

Four cases are reported: (1) One arising 
from a carcinoma of the prostate, with bone 
metastases ; (2) one from a penn3'-sized scir- 
rhus of the stomach, duration apparentl3’’ five 
years, complicated b3- S3"philis; (3) the third 
spreading from a bronchial carcinoma, pri- 
mar3* focus detected onl3- at autopS3- — appar- 
enth' bronchoscop3'- is not a standard pro- 
cedure in this hospital ; (4) the fourth, 

without autoptic proof, associated with a large 
carcinoma of the stomach. 

H.A.NS A. Jarre, M.D. 


CANCER (THERAPY) 

The Results of Radiotherapy in Adeno- 
carcinoma of the Uterus. A. Lacassagne. 
Radiophysiologie et Radiotherapie, 1930, 
Vol. II, Fasc. I, 133. 

The diagnosis of carcinoma of the bod3' of 
the uterus is difficult clinicall3', and even 
when fragments removed b3' curettement are 
submitted to the microscope, a positive diag- 
nosis is often not made. The author records 
the results of radiation treatment in thirt3’’ 
cases of carcinoma of the body of the uterus, 
in which the microscopical characters of the 
growths corresponded with the classical de- 
scription of adenocarcinoma. Of these cases, 
eighteen were treated b3’ intracavitai^,^ radium, 
four b3' X-rays, two by X-rays in combina- 
tion with radium, and six by intracavitar3', 


combined with transcutaneous, radium. De- 
tails of the technic are not given. Of the 
thirt3' patients treated, three died of infec- 
tive complications during or shortly after 
treatment ; seven were improved, and five be- 
came free from signs of the disease and re- 
mained well. The interval since the treat- 
ment in the five well cases is eight years in 
one, and from two to three 3fears in the others. 
The author concludes that, in view of the 
fact that the results are much inferior to those 
obtained in carcinoma of the cervix, in the 
present state of knowledge operation is to be 
preferred to irradiation in the treatment of 
carcinoma of the bod3’^ of the uterus, 

Walter M, Levitt, M.B., D.M.R,E, 


Radiotherapy of Carcinoma of the Uterine 
Cervix at the Radium Institute of Paris. 
A. Lacassagne. Radiophysiologie et Radio- 
therapie, 1930, Vol. II, Fasc. I, 95. 

An investigation has been in progress since 
1919, at the Radium Institute of Paris, on 
the radiation treatment of carcinoma of the 
cervix. Until 1920, emanation was exclusive- 
13' used, in powerful foci and with relatively 
light filtration. The duration of treatment 
was short, usualU one to three days, and the 
total dose comparativel3’- small, rarety greater 
than 2,600 mg.-hours. In certain h3'pertrophic 
growths, needles or seeds were inserted into 
the growth. Radium puncture, whether by 
needles or seeds, was given up in 1922. High 
powered, deep therap3" apparatus was installed 
in 1921, increased to eight in 1927. The 
technic of the local radium treatment was 
standardized in 1923, and has since remained 
unchanged. Six tubes are used, each of IS 
mm. active length. Of these, four contain 
13.33 mg. each of radium element, and two 
contain 6.66 mg. each. The filtration is never 
less than 1 mm. of platinum. Three tubes, 
enveloped in rubber, are placed end-to-end in 
the uterine canal (two of 13.33 mg. and one 
of 6.66 mg.). Two tubes, each of 13.33 mg-, 
are placed in the fomices and held apart 63 a 
spring. The sixth tube, of 6.66 mg., is place 
centrally at the upper end of the vagina. The 
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average duration of the trcattncnl is five days, 
continuously. Sepsis is treated before the in- 
sertion of tlic radium. In the case of localized 
growths, no further treatment is given, but in 
more advanced growtlis, great importance is 
attached to the combination of the radium 
treatment witli deep X-r.ay therapy. Adeno- 
carcinoma and recurrences after tlie above 
treatment arc dealt with surgically. 

In all, 350 eases have been treated, of which 
38 were in Stage T, 132 in Stage IT, 149 in 
Stage III, and 31 in .Stage IV. The percent- 
age of five-year cures is given as 42 per cent 
for Stage I, 28 per cent for Stage IT, 10 per 
cent for Stage 111, and 0 per cent for Stage 
IV. The total five-year-cure rate is 20 per 
cent. Since 1924, a certain number of cases 
have been treated by telecurietherapy, with a 
four-gram bomb, in addition to the radium 
locally. This method of treatment and deep 
X-ra}' therapy are considered as alternative 
methods. 

Walter M. Levitt, M.B., D.M.R.E, 


Systemic Changes in Patients with Car- 
cinoma of the Uterus Following Roentgen 
and Radium Treatment. E. O. Gaessler. 
Strahlentherapie, 1930, XXXVII, 361. 

The author undertook extensive studies of 
the blood constituents in fifteen cases of uter- 
ine carcinoma before and after radium and 
X-ray treatment. It appeared that the irra- 
diation produced an increase in the alkali re- 
serve, an increase in the plasma volume, and 
of the total plasma protein. The changes in 
the fibrinogen, albumin, and globulin varied. 
The calcium in the blood is usually consider- 
ably increased following X-ray treatment. 
Fairly regular is the decrease of the choles- 
terol, of the surface tension, and of the fatty 
constituents of the blood. All these changes 
are only transitory. Radium treatment in- 
creases the plasma volume, sometimes the 
fibrinogen and globulin, but otherwise does not 
show any definite influence. The conclusion 
is reached that in carcinoma patients subjected 
to irradiation, an accurate study of all meta- 
bolic processes is essential, at least the alkali 


reserve, the lilood protein, the fats, cholesterol, 
potassium, and calcium .should be studied. If, 
after an apparently clinical cure, thc.se tests 
.still sliow a deviation from the normal, the 
case .should not be considered as cured but 
should receive further treatment. 

EUN.ST A. PoHLE, M.D., Pir.D. 


A Study of the Microbial Flora of Car- 
cinoma of the Cervix and Their Importance 
in Radiotherapy. Rene Vinzent and Octave 
Monod. Radiophysiologie et Radiotherapie, 
1930, Vol. II, Fasc. I, 143. 

The infecting organisms in carcinoma of 
the cervix are not constant, but the common- 
est is a hemolytic streptococcus. These infec- 
tions arc difficult ones with which to deal. 
Vaccine tlierapy, local and general, and serum 
therapy have all been tried, with only an oc- 
casional success in each case. Bacteriological 
examinations should, however, be carried out 
in all cases in which radiation treatment is 
contemplated, and in the presence of a hemo- 
lytic streptococcus one should proceed only 
with great caution. 

Walter M. Levitt, M.B., D.M.R.E. 


Radical Treatment of Cancer of the 
Bladder. Robert C. Coffey. California and 
Western Med., August, 1930, XXXIII, 562. 

The author gives his method of transplant- 
ing the ureters into the rectum. In the case 
of malignancy in the bladder — and then be- 
cause the bladder becomes useless — it may be 
destroyed either by extensive surgery or by ra- 
dium. Radium has an advantage in that it 
carries no mortality, and is especially useful 
in treating the region of the trigone. 

Subtotal cystectomy in the male, for car- 
cinoma located in the movable contractile por- 
tion of the bladder, should be ideal. In this 
way, the remaining base of the bladder and the 
urethra could be treated, and even destroyed 
with radium at the option of the operator, de- 
pending upon the case. Complete cystectomy 
in the female is by no means so difficult, and 
has been performed by the author in one case 
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following bilateral transplantation of the 
ureters, with perfect results. However, for 
cancer of the base of the bladder in women, 
even in operable cases, it may be possible that 
surgery may give no better results than de- 
structive doses of radium, for in the female the 
base of the bladder may be treated through 
the anterior wall of the vagina, as well as from 
the inside of the bladder. For cancer of the 
movable part of -the bladder in the female, 
subtotal cystectomy, or even total cystectomy, 
should be the procedure of choice. 

It must not be forgotten, however, that the 
application of radium requires just the same 
skill and knowledge of cancer as does the ap- 
plication of surgeiy-, if good results are to be 
obtained. 

The author gives his procedure or plan of 
treatment with radium, using two or more 50 
milligram tubes, filtered through brass and 1 
millimeter of lead, spaced with a covering of 
gauze. This may be left in place for 36 hours. 
In this way, as much as five or six thousand 
milligram-hours may be used in the bladder. 

F. B. Sheldon, M.D. 


Diseases of the Tongue. H. C. Lindsay. 
California and Western Med., October, 1930, 
XXXIII, 729. 

Diseases of the tongue seem to have been 
somewhat neglected in our textbooks on der- 
matolog}'. A simpler nomenclature and more 
definite descriptions would help the modern 
student in his studies of the buccal mucous 
membranes and of the tongue. Standardized 
nomenclature did much to simplify the study 
of dermatology, and standardized nomencla- 
ture could also be used advantageously to 
clarify the study of lingual maladies. Up to 
the present, naming diseases after their dis- 
coverers has not been overly indulged in. 

The author has found tliat certain cases of 
leukoplakia lingualis respond to X-ray treat- 
ment, but believes radium is probably handier 
for this work and even more efficient. He 
discusses some of the fallacies in diagnosis, 
traumatic lesions of the tongue, and other 
confusing diseases of the mouth. 

Under “Treatment,” he says; “A word as 
to the treatment of carcinoma of the tongue. 


Surgery undoubtedly has a definite value, but 
it seems to me that the result obtained by 
implants of radium seeds alone or in conjunc- 
tion with surgical interference, excel in' cura- 
tive results those obtained by surgery alone. 
An interesting paper on this subject by Soi- 
land, Costolow, and Meland appeared in the 
January issue of Radiology. Too much must 
not be expected from excision of the sub- 
mental gland as an attempt to stop metastasis 
to the deeper cervical glands, because only 
some of the tymphatics from the tip of the 
tongue go through this gland and the chan- 
nels from the posterior and middle third of the 
tongue do not. 

“For some unexplained reason, roentgen-ray 
therapy does not seem to have been used 
much in treating diseases of the mucous mem- 
brane of the mouth. McKee expresses the be- 
lief that the mucosa will not stand X-rays well, 
although he states that he has not used them 
much for that purpose. On the other hand, 
Sabouraud is of the opposite opinion. I have 
used erythema doses of X-rays upon leuko- 
plakia and non-malignant papillomata, with 
surprisingly satisfactory results. Smaller doses 
have greatly improved chronically inflamed 
and enlarged tongues, and they have been use- 
ful in reducing the hypersensitive, burning 
tongue which occasionally’’ affects women dur- 
ing the menopause. Theoretically, X-rays 
should be helpful in treatment of the sensi- 
tive tongue in certain leukemic cases.” 

F. B, Sheldon, M.D. 


Cancer of the Breast. Edmund S. Boice. 
Southern Med. and Surg., August, 1930, 
XCII, 575. 

Out of a total of 19,300 admissions to the 
Park View Hospital during the past 15 years, 
there were only' 39 cases of cancer of the 
breast, and 54 patients with benign breast tu- 
mors. Radical breast operation was done up- 
on 28 patients, and it is expected that not more 
than 25 per cent of these will reach the five 
year limit without recurrence. Comment ts 
made upon the statements of the American 
College of Surgeons as to the effects of radio- 
therapy upon the mortality figures, as con 
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traslcd with tlie experience of Pfahlcr, 
Quick, Lee anti others in this country, and 
the author concludes that "certainly if their 
contentions are true it would appear that if 
we can get more patients to the surgeon in 
the stage when the microscope is necessary for 
diagnosis, and then treat these eases with the 
combination of radical operation and post- 
operative X-rays, we may reasonably expect a 
decided improvement over the results obtained 
in the past.” 

W. \V. Watkixs, M.D. 


Intra-oral Cancer and its Treatment. 
Albert Soiland and Orville N. Meland. 
California and Western Med., August, 1930, 
XXXIII, 559. 

One of the most difficult problems of the 
physician is the recognition and treatment of 
intra-oral cancer. Patients are ofttimes seen 
with late lesions, due to difficulty in diagnosis 
because of the many pyogenic and pathologic 
processes which usually complicate the can- 
cerous disease. This complication is serious 
because of the early extension through the 
dilated lymphatics into the regional lymph 
nodes. The authors speak of the complication 
with s3'^philis, and the methods of treatment 
used in the different clinics. 

The technic which they have followed is 
given according to location. They feel that it 
is essential to render certain preliminary tieat- 
ment prior to the institution of any active at- 
tack on the lesion. All forms of sepsis, due to 
teeth, must be eliminated by thorough dental 
cleansing and extraction. Likewise, plates 
must be permanently removed. Mild mouth 
washes give much relief. While this clean-up 
is being carried out, radiation in the form of 
high voltage X-ray or radium packs is given 
to the gland-bearing areas on each side of the 
neck. As a result of this preliminary treat- 
ment, enlarged glands, which are frequently 
only the seat of septic absorption, may disap- 
pear, while the original lesion in the mouth 
diminishes as the accompan3dng inflammatory 
zone shrinks. 

When the primary lesion is on the tongue, 
it is attacked b3'^ circumvallation with implants 


of radon, filtered through gold or platinum. 
Following the general rule of using 2.5 milli- 
citrics per cubic centimeter of tissue, a reac- 
tion is set up that will destroy the malignant 
tissue without doing much damage to the nor- 
mal structures. In case of doubt, it is better 
to over-radiate than to under-radiate, since the 
chances for a good result are better from the 
primary application than from subsequent ses- 
sions. 

Lesions of the cheek ma3' be treated by im- 
plants, but iisualK' surface radiation, by gamma 
ra3-s, will clear up the majorit3" of the cases. 
If this is insufficient, the authors resort to elec- 
trocoagulation. 

What to do with the regional glands is a 
moot question. Theoreticall3', a block dissec- 
tion should be the procedure, but chances for 
cure after actual involvement of the glands 
are so small, and the mortalit3' is so high, that 
it is not practised as often as formerl3^ 

In the authors’ work, where they palpate 
one or two movable glands and when, these 
have not disappeared under irradiation, it is 
their procedure to expose the gland, destroy 
it by coagulation in situ, and tlien to apply a 
radium pack. The drawback is that the result- 
ing wound heals very slowly. However, their 
impression is that in the few patients in whom 
the3'^ have done this, the shock from the opera- 
tion is small and the immediate results are 
favorable. On the other hand, if the glands 
are fixed, external irradiation alone is given, 
with no attempt at surgical exposure. 

When glass implants were introduced, the 
authors’ enthusiasm increased, and now that 
interstitial irradiation from gold and platinum 
seeds is used, the3'^ feel that the patients with 
this disease have a fair chance for recoveiy. 
At any rate, the primary lesion practical^ al- 
wa3^s disappears. The prognosis of the case 
is dependent on the secondaries. Radiation, 
when successful, produces little deformit3^ and 
does not interfere with function if the dis- 
ease is not too extensive. Where radiation is 
not sufficient, especially in the radioresistant 
lesion, electrocoagulation and electrosurger3^ 
ma3" be used with good effect. 

F. B. Sheldon, M.D. 
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THE CHEST (DIAGNOSIS) 

The Radiologic Aspect of the Lungs 
and Valvular Defects of the Heart. Gio- 
vanni Balestra and Adolfo Ghio. La Radi- 
ologia Medica, June, 1930, XVII, 653. 

■ The object of this article is the study of the 
relation between the diseases of the heart and 
the radiological appearance of the lungs. 
Roentgenograms of the chest do not supply 
sufficient factors in the diagnosis of organic 
affections of the heart, because they do not 
reveal their nature and cannot give any infor- 
mation as to the functional efficiency of the 
cardiac muscle itself. Radiologic control is 
considered very helpful, nevertheless, in func- 
tional defects of the left heart and mitral 
valves, because it may disclose evidence of 
pulmonary stasis which could not be noticed 
clinically. 

The miliary shadows caused by pulmonary 
stasis may be sufficiently identified, especially 
on account of their position, to be definitely 
distinguished from miliary formations of tu- 
berculous nature. Radiologic observation has, 
also, a special importance when the source 
^(either pulmonary or circulatory) of hemop- 
tysis is to be definitely ascertained. 

L. Marinelli. 


Fibrinous Pneumonia, with Partial Lobar 
Consolidation. Manuel Viamonte. Anales 
de Radiologia, April, 1930, 11, 61. 

The author calls attention to and describes 
in detail an at)T)ical modality of fibrinous pneu- 
monia in which there is a triangular consolida- 
tion in tlie lower half of the right upper lobe, 
with the base towards the periphery. The pro- 
cess is found in adults and has the same roent- 
gen cliaracteristics as the initial period of lobar 
pneumonia in children, in which the consolida- 
tion is more pronounced at the peripherjc 
These cases give a history of sudden onset, 
with high temperature and chills, and the ill- 
ness is of short duration. The patients are 
not clinically ill after the crisis, even though 
the radiographic signs may persist. In one of 
the cases, total resolution did not ffilce place 


until two months after the crisis. These cases 
are usually diagnosed as bronchitis and 
“grippe” because of the absence or scarcity of 
physical signs; hence the importance of a 
radiological investigation in all cases with acute 
respiratory symptomatology, not only to deter- 
mine the nature of the affection, but also to 
keep these patients under proper care in the 
post-crisis period, while roentgenologic signs 
are still in evidence, so as to prevent complica- 
tions. The roentgenologic differential diag- 
nosis is at times difficult, as tuberculous caseous 
pneumonia, primary parenchymatous carcino- 
mata, and acute pulmonary abscess may also 
give triangular densities at the lower portion of 
the right upper lobe, with the base towards the 
periphery. The clinical, as well as the roent- 
genographic course of the illness, however, is 
much different in the caseous tuberculous 
pneumonia, where, when the evolution is favor- 
able, the process runs from caseous to fibro- 
caseous, to fibrosis, there being no restitution 
to normal, as it happens in the uncomplicated 
fibrinous pneumonia. In the carcinomata, 
serial roentgenography will soon demonstrate 
the growth of the neoplasm. Finally, in pul- 
monary abscess, early cavitation is the rule. 

(Abstractor’s note: The author fails to 
enumerate intralobar empyema, which also 
gives a triangular shadow, with the base to- 
wards the periphery — a condition which is 
quite uncommon in tropical countries.) 

P. R. Casellas, M.D. 


Congenital Pneumothorax: Review of 
the Literature and Report of a Case. Jacob 
Stein. Am. Jour. Dis. Child., July, 1930, 

89. 

The author has carefully reviewed the 
erature and found four cases of conge 
pneumothorax. He reports a fifth case, 
ly detailed reports of all five cases are 
The earliest case was diagnosed at n 
In all of the four remaining cases, 
nosis was suggested on physical c- 
and confirmed by roenty v c. 

Roentgenograms of th 
few dar-s after birth, sho 
sence of lung marking in 
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The uie(ii;\«tinmn nml c;u.}i:u* ^li.iilow-; wen* itlifu''!. I’lnni-hin! ('hrlnictifni is one of the 
(lispinccvl to t!ic loll, and iln re nn n«lhe‘.5itn niinhiiiicntal faeiois in the etiology of pul- 
in t!ie riyht coslophnnie space. A mnnUev of monarv and in tin ]irodt]ctinn of pliys- 


tluoroscopic examinations were made dm ini: 
the following two ycar.<. with piactieally no 
diaiige in the roentyen fiiKiinj;;., atnl ;i fornt- 
genoftram at tin* end of tliis pniod Cf<nfiniu'<l 
the liunrofcopic fmdini;,s. 

Twnof the five patients died, one followinir 
pnciimrithorax and one with .a diagnosis <it 
bronclio-pneinnonia. Of ilie three liviny, treat- 
ment was atteini>i<-d in only one case. WTth- 
drawnl of .air w.as carried out inn the luny 
collapsed after nsjiiration. 

V. 11 M,\,\'p.r,vii.t.!;. M.lh 


ieal siyns. 

Ihonchoscoiiir observations have revealed 
three tyjifs fif Inoncliial ohslruction. Me- 
rhanicaliy exjirc-ssed tliC}* are: (1) a stop 
valve; f2t a checl: valve, and (3) a by-pass 
valve. In the .stoji-valve type, the bronchus is 
eorhed, and tio air can yet in or out. The rc- 
sidnai air confined below is nb.sorbccl, and in 
a few liours atelectasis becomes demonstra- 
ble, ,'\flt r a variable jieriod of time, drowned 
luny succeeds to the .atelectasis because there 
ar(* alwa\'s at least a few organisms present in 
ibe bronchi. Tn the .absence of lung ventila- 


The Lobus Venai Azygos: Its Visibility 
on Roentgenologic Examination and its 
Significance for the Clinician. Gustav 
Velde. Fortschr. a. d, Gcb, d, Rdnigcnstr., 
J%, 1930. XLir, 82. 

The .author is of the opinion (the .Mistrnc- 
lonhinks erroneously) that he fii^t described 
lobe as such in the roentgenologic litcra- 
I'trc- A perfectly normal interlobar septum 
may he dcmonslmted on roentgenograms of 
the chest. Occasionally a ilifferentiation from 
tuberculosis, retrosternal thyroiil, tumor, and 
pneumothorax must be made. 

Mans .A. Jakki;, M.D. 

The Mechanism of Physical Signs in 

uoplastic and Other Diseases of the Lung, 
^ith Especial Reference to Atelectasis and 
Emphysema. Chevalier Jackson. Jour. 
Am. Med. Assn., August 30, 1930, XCV, 639. 

Tronchoscopic studies demonstrated, many 
y^rs ago, the mechanism of the physical signs 
° foreign bodies in the bronchi. The under 
standing of this mechanism is essential for 
proper interpretation of the physiw 
S'gns. Removal of the foreign body and t ^ 
'consequent change in the physical signs ma e 
Possible a rechecking and restudy of the pro 
interpretations. With the 
Smned from this study, the study of the 
anism of the signs in disease was muen 


tinn the flcfeiisive powers of the lung are so 
(liininished that suppuration quickly follows. 

In check-valve obstruction a florv of air m 
nnly one direction may cause an obstructive 
ateiectnsi.s or an obstructive emphysema, ac- 
conling to the direction in wdiicli the valve 
npcratc.s. Emphysema and atelectasis may 
follow each other in quick succession, accord- 

j air can pass in and out, but in di- 

narrowed, a. 

minished amou * j .^ith tlie ear 

„,c "aslhmatoid .edible at 

to (be patient s mo , 
ll,c chest wall, as an e 

t'O"- , . obstruction may be produced 

Check-valve (2) benign growths; 

!>)■■ growth's; (4) adenopathy ; 

(3) mabgnani s j^flammatory mucosal 

(5) eranulations and granulomas; 

swelling r (■ ^ blood clots. 

(8) secretions ; ^ non-opaque for- 

piiferentiati ^ substance acting 

eign body an^d a bronchoscope, 

as such !’^3cussion of the conditions pro- 
A detailed ^ obstruction includes new- 
ducing growths, adenopath}^ 

growtlis, „ ^^ojatorjr mucosal swelling, 
anomalyr 
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granulations and granulomas, secretions, asth- 
ma, diphtheria, and blood clots. 

Atelectasis in children is so often due to 
bronchoscopically curable valvular obstruction 
that the diagnosis of other types of atelectasis 
should not be made without bronchoscopy. 

Charles G. Sutherland, M.D. 


The Roentgenologic Appearance of Lobu- 
lar Pneumonia (Bronchopneumonia). 
N. W. Potte. Fortschr. a. d. Geb. d. Rbnt- 
genstr., July, 1930, XLII, 69. 

The great variability of atelectasis, broncho- 
pneumonia, hypostasis, pulmonary edema, 
tuberculosis (miliary) is discussed, and a cor- 
relation of the pathologic and roentgenologic 
appearances is attempted. Emphasis is laid 
upon the fact that a differential diagnosis may 
be arrived at only by proper correlation of 
all the clinical and roentgenologic informa- 
tion, and that there may be a considerable dis- 
crepancy between the histologic findings and 
the gross anatomic appearance. One should not 
neglect frequent re-examinations in such pa- 
tients, as the changes in the films may lead to 
a correct diagnosis. 

Hans A. Jarre, M.D. 


Asbestosis Bodies in Sputum and Lung. 
Kenneth M. Lynch and W. Atmar Smith. 
Jour. Am. Med. Assn., August 30, 1930, 
XCV, 659. 

Necropsies on patients who have been 
workers in asbestos mills over a prolonged pe- 
riod show certain peculiar foreign bodies in 
the alveoli, bronchioles, and interstitial fibrotic 
areas. These have been called "asbestosis 
bodies.” There is a peculiar characteristic in 
the state of asbestosis, not found in silicosis. 
Patients show extensive fibrosis and "golden 
yellow" segmented structures, with rounded 
ends, Asbestosis bodies have been found in 
the sputum of patients who have been workers 
in asbestos; they were not found in the spu- 
tum of others. 

It remains a subject for further study as to 


the relation of the occurrence and duration of 
time of these bodies in the sputum to the ex- 
tent of exposure to asbestos dust, and as to the 
state or stage of asbestosis or other associated 
conditions, in relation to their expulsion in the 
sputum. Asbestos bodies do not take the or- 
dinar3'- tissue and sputum dyes. They have 
been found in their natural form in a slide 
preparation of sputum stained by the ordinaiy 
method for tubercle bacilli. 

Charles G. Sutherland, M.D. 


The Roentgen Appearance of the Chest 
of the New-born Infant, John T. Farrell, 
Jr. Am. Jour. Roentgenol, and Rad. Then, 
August, 1930, XXIV, 140. 

The author presents an illustrated roent- 
gen study of 119 new-born infants, who 
were roentgenographed within 48 hours of 
birth, again ten days later, and some when 
six months of age. The spine of the new- 
born infant, in the lateral projection, does 
not have the familiar convex thoracic and 
concave lumbar curves. The sternum is 
seen more clearly in this view because of 
its form, and ofttimes presents five separate 
centers of ossification. The films of 96 in- 
fants were measured. The width was deter- 
mined by measuring a line drawn at right- 
angles to the spine through the highest 
point of the diaphragm, and the internal 
measurement recorded. For the length, a 
second line was drawn through the center o 
the spine at right-angles to this first line, 
and the distance from the diaphragmatic line 
to the upper border of the first rib recorde 
as the length. The average thoracic width 
■was 9 centimeters ; the males were slig it y 
larger than the females. The average lengt i 
was 5 centimeters, the males again being 
slightly larger than the females. The trans 
verse diameter of the heart was determine 
b}’’ measuring the distance it extende to 
right and left by lines drawn at right-ang 
to the spine. It measured 5 centimeter, 
all cases. Four distinct conformation 
the heart were noted ; (1) the long narr > 
(2) the broad apical, with narrow base; u; 


the lirDad apical, avilh lunad base; (*1) tin* 
round globular. In oO ittslanccs tbe thymus 
was seen. Re-study at ten day.s of age 
showed no n]'>prcciable cluurge in nKMsme- 
tncnls. Re-struly after a lapse of (i nimuh''^ 
showctl a similarity in the eonfiguralifur of 
the thorax and thoracic organs to th.'it seen 
in the same infant at birth. 

]•:. llMum. M.l). 


Posterior Mediastinal Empyema Perforat- 
ing into a Bronchus. Quintino Vischia. 
Archivio di Radiologia, May-June, 1930, 
VI, 485. 

The author reports a case of probable em- 
pyema of the posterior mediastinum which 
had perforated a bronchus and produced ex- 
pectoration of fetid pus. I-Ie also di.scusses 
the clinical and radiologic findings in such a 
lesion, and reviews the literature. 

E. T. Lkddy, M.D. 


CONTRAST MEDIA 

The Roentgenologic Demonstration of 
the Mucosa by Means of Umbra thor: A 
Contribution to the Roentgenologic Diag- 
nosis of Ulcerative Colitis. H. Regels- 
berger. Rontgenpraxis, Oct. 1, 1930, II, 876. 

The examination of the mucosa relief has 
added new diagnostic possibilities. A small 
amount of barium in the stomach, with a cer- 
tain amount of compression, has been advo- 
cated by H. Berg. A perfect emulsion of 
barium cannot be made, which fact prohibits 
a uniform result. Recently a tlioriumdioxyd 
preparation, called “Umbrathor, has been 
manufactured, which is a perfect colloidal 
emulsion. It is non-toxic and coats the mucosa 
in a thin, even layer. The combination of 
umbrathor with the instillation of air gives 
the best results. In demonstrating the mucosa 
of the colon, it offers more help than a barium 
enema or a barium enema combined with air 
inflation (A. W. Fischer). From 20 to 30 c.c. 


of vunluatluu' ‘.uHi«'i<n! In ihnmn* !taU* 

the iiuirosa of tin- ;.loin:i(h, 

11. \V. llnnr., M,I). 


Clinical U.sc of "Licnography," a New 
Method for the Roentgenologic Demonstra- 
tion of the Spleen and Liver, Mitsutomo 
Oka. Fortschr. a. d, Gcb, d. Rdntgcnstr., 
June, 1930, XLI, 892. 

Intravenously injected colloids of metals, 
with a negative charge, are accumulated in the 
reticulo-endothclial organs. While a large 
amount of colloidal thorium injected in a sin- 
gle. dose produces .shock .and dcatli, the repeat- 
ed injection of small doses is relatively harm- 
less. Tims in animal experimentation, merely 
slight variations in blood counts, formation of 
certain immune bodies, osmotic rc.sistancc, 
etc., were found during short periods. 

Six patients received from 0.07 to 0.15 
gram of thorium-dioxyd-sol in 10 per cent 
solution and mixed with 10 per cent glu- 
cose, subdivided into from six to eight doses 
on alternating days. Tlic spleen and later 
also the liver cast radiopaque shadows at ex- 
amination twenty-four hours following the in- 
jections. After-effects, fever, diarrhea, etc., 
were cither mild or absent. 

Hans A. Jarre, M.D. 


The Technic of the Intratracheal Injec- 
tion of Iodized Oil. Jerome R. Head. 
Illinois Med. Jour., July, 1930, LVII, 73. 

The writer uses a modification of the trans- 
glottic method of Rosenthal. Local anesthe- 
sia is unnecessary, and if the oil is heated it 
can be injected with an ordinaiy syringe 
through an eighteen or twenty gauge needle. 
The procedure is as follows: the oil, usually 
20 C.C., is poured into the syringe and heated 
by revolving the barrel over a Bunsen or al- 
cohol flame. With a little experience one can 
tell when the viscidity is sufficiently decreased 
The needle is then fitted to the syringe. The 
patient is asked to refrain from swallowing or 
coughing during the injection. The cricoid 
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cartilage is located -with the forefinger of the 
left hand and the needle inserted through the 
skin in the mid-line just at the upper border 
of the cricoid. This procedure is simplified 
if the skin is picked up and drawn away from 
the underlying tissues. Yfith the needle al- 
read}" through the skin, the cricoid is again 
located with the finger and the needle pushed 
through the cricoth)Toid membrane by slip- 
ping it over the upper border of the cricoid. 
The accuracy of the puncture being verified 
by aspirating air into the syringe, the oil is 
injected. The needle should just enter the 
lumen of the trachea. 

If one desires to examine a lower lobe, the 
patient is placed, sitting, on a chair facing the 
operator, leaning toward the side to be in- 
jected. If a middle or upper lobe is to be 
filled, injection is made while the patient lies 
on the affected side. To fill the upper lobe, 
he is tipped with the head doumward, imme- 
diately after the injection. During injection 
in the recumbent position, it is necessarj’- to 
have an assistant hold the head flexed to the 
upper side, so that the oil will flow downward 
into the lung. Ten c.c. of oil will give a satis- 
factorj' visualization of a single lobe in an 
adult, and five c.c. in a child. 

C. H. Dewitt, M.D. 


ESOPHAGUS (DIAGNOSIS) 

A New Technic for the Radiological 
Study of the Stenotic Affections of the 
Esophagus. Giuliano Chizzola. La Radio- 
logia Medica, April, 1930, XVII, 403. 

The classical technic employed in the radio- 
logic examination of the esophagus is wholly 
inadequate if the shape of a stenosis is to be 
ascertained. 

The ingenuous artifice of Ledoux and Slu 3 "s 
accomplishes its purpose in most cases but it 
presents inconveniences of a practical nature. 
The author has devised and applied for some 
time, a personal method with ver 3 ' satisfactor)- 
results. The procedure is as follows: 

First of all the location and the approximate 
extent of the lesion must be studied with the 
ordinan.' technic. The patient is then given 


the classical Riviere’s potion in order to create 
formation of gas in his stomach. This is to 
be followed quickly b)’^ the administration of 
some viscous opaque meal, not too thick, in 
order that it may pass through the stenotic 
region. As soon as the stenosis is perceived 
on the screen, an additional opaque meal is 
given; this time it must be thick so that it 
may produce a lasting image on the upper limit 
of the lesion. In the meantime, some of the 
gas in the stomach will have forced its way out 
through the cardia and inflated the substenotic 
portion of the esophagus. The stenosis would 
thus be limited by positive and negative 
images. 

L. Marinelli. 


Diverticula of the Thoracic Portion of the 
Esophagus. C. H. Heacock. Southern Med. 
Jour., June, 1930, XXIII, 517. 

Prior to the advent of the X-ray, with one 
or two exceptions, diverticula of the thoracic 
portion of the esophagus were found only at 
postmortem examinations. Since 1898 nearly 
all the cases reported in the literature have 
been discovered during roentgen examina- 
tion, which usually gives all the information 
necessary, and, frequently, even the type of 
diverticulum may be determined. Traction di- 
verticula are usually more or less cone-shaped, 
with the bases toward the lumen. Pulsion di- 
verticula usually have rounded or oval con- 
tours and are constricted at the bases. 

One of the cases reported had multiple di- 
verticula. Two case histories are cited. 

W. W. Watkins, M.D. 


Epibronchial Diverticulum of the Esoph- 
agus in a Patient Affected by Gastric Neo- 
plasm. Mario Muzii. La Radiologia Med- 
ica, July, i930, XVII, 802. 

The author reviews the current literature on 
the etiolog}' of diverticulum of the esophagus, 
pointing out its clinical symptoms and describ- 
ing its radiological appearance. The radiolog- 
ical diagnosis does not present an}' great diffi- 
cult}', provided that the observations are car- 
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ricd out iti a certain way and with jiropi-r care. 
The author describe.'; a case per.sonally o!>- 
served, in wliich an esophapeal diverticuhnn 
did not prc.scnl any clinical .symptoms ; the pa- 
tient had, however, a pastric tumor. 

L. MAUtNr.i.t.i. 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 

Biliary Colic in Routine Cholecystogra- 
phy. Irving Gray and Milton J. Matzner. 
Long Island Med. Jour., August, 1930, 
XXIV, 440. 

Following the introduction of cholecystog- 
raphy, the use of the fat-rich diet as a tc.st 
for the functional ability of llic gall bladder to 
empty itself has become a routine. Within the 
past eight months, during routine cholecysto- 
graphic examination, four patients have de- 
veloped pain in the right upper abdomen fol- 
lowing the ingestion of a fat-rich diet, the at- 
tacks coming on in from fifteen to forty-five 
minutes. This occurrence is proof of the 
danger of using too high a fat diet as a rou- 
tine, without individual indications. If dis- 
tress should occur, even if normal cystograph- 
ic findings are noted, gall-bladder disease may 
be strongly suspected. 

W. W. Watkins, M.D. 


The Blood Supply of the Gall Bladder. 
Anastasia Rubascheva. Fortschr. a. d. Geb. 
d. Rontgenstr., June, 1930, XLI, 957. 

This paper presents a study of the cystic 
arter}r of the dog, the rabbit, and man by ra- 
diopaque injection, showing its great morpho- 
logic variability and the multiplicity of the ar- 
terial supply of the ductus choledochus. 

H. A. Jarre, M.D. 


The Effect of Acute Experimental Chole- 
cystitis on the Emptying of the Gall Blad- 
der. George T. Murphy. Arch. Surg., Au- 
gust, 1930, XXI, 300. 

Acutely inflamed gall bladders were pro- 
duced in ten dogs by the intravenous injection 


of varying amoiml.s of eii.sol. 'I'hc cfTcc! of the 
sj)ecific chemical chokTy.‘^tili.•; on the emptying 
of the gall bladder wa.s .studied in a seric.s of 
ten animals. Direct observations, as well as 
roentgenograms, were made of the diseased 
gall bladders f*)llowing the administration of 
a meal rich in egg yolk and cream. Only one 
instance has been encountered wherein an 
acutely inflamed gall bladder, produced by this 
means, has shown any evidence of cmj)tying. 
The observations ajJpear to indicate that the 
acutely inflamed gall bladder does not empty 
after the usual test meal. 

Howard P. Dour., M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Segmentary Toxic Gastritis of the An- 
trum Pylori. Lorenzo Giuntoli. La Radi- 
ologia Medica, July, 1930, XVII, 853. 

This is a report of a radiological examina- 
tion of a subject wbo swallowed a 20 per cent 
.solution of sulphuric acid. X-ray investigation 
revealed a total pyloric stenosis. At operation 
the surgeon could not find any other lesion and 
performed a simple posterior gastro-enteros- 
lomy. The author ascribes the location of the 
lesion to the long stay of the caustic solution 
in the antrum. This delay is thought to have 
been caused by irregular changes in peristalsis 
brought about under the stimulus of an hyper- 
acid content. 

L. Marinelli. 


An Appraisal of the Motor-test-meal in 
the Roentgen Examination of the Stomach 
and Small Bowel. Alexander B. Moore 
Am. Jour. Roentgenol, and Rad. Ther Mav 
1930, XXIII, 503. ’ 

The three common causes of six-hour 
gastric retention of the barium meal are- 
gastric cancer, gastric ulcer, and duodenal 
ulcer. In a series of 950 cases examined and 
later operated on at the Mayo Clinic 60 
cent of gastric cancers, 45 per cent of gast^^ 
ulcers, and 28 per cent of duodena] ulce^^ 
showed some gastric retention. Rarer orpan^* 
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causes of six-hour retention are: pyloric ring 
ulcer, pyloric muscle hypertrophy, congenital 
pyloric stenosis, adhesions about the duode- 
num, benign pedunculated tumors, cancer or 
ulcer in the upper jejunum, and gastro-jejunal 
ulcer. 

Non-organic causes of stasis are: (1) severe 
migraine; (2) dread of the examination; (3) 
habitual use of morphine; (4) tabes dorsalis; 
(5) irritation following gastric analysis; (6) 
hypotonic stomach; (7) cholecystitis; (8) 
chronic appendicitis, and (9) the taking of 
food during the six-hour interval. The author 
lists seven points indicating the value of a six- 
hour retention but offsets these rvith eight 
points arguing against its intrinsic worth and 
closes with a statement that since discontinu- 
ing the six-hour motor meal examination at 
the Mayo Clinic the accurac}" of diagnosis has 
been slightly increased. 

J. E. Habbe, M.D. 


Importance of Radiological Control on 
Duodenal Drainage. Giuliano Chizzola. 
Minerva Medica, June 2, 1930, XXI, 918. 

The author discusses the difficulties encoun- 
tered in the correct performance of the Melt- 
zer-Lyon test, used in the study of biliar}'^ dis- 
eases. 

It is important for the physician to know the 
path followed b)' the bulb of the apparatus and 
its final position. Indirect evidence is to be 
discarded as misleading, and ordinar^'^ radiog- 
raphy may not be satisfactoiy. The author 
proposes a topographical localization of the 
bulb by injecting air through the tube into the 
duodenum by means of a Paquelin pump. He 
shows, with radiographic films, how definite 
information is obtained by this method, and 
suggests that it be adopted in routine practice 
because it is simple and innocuous. 

L. Marixelli. 


Stenosis of the Submesocolic Portion of 
the Duodenum. Vito Potenza. La Radi- 
ologia Medica, June, 1930, XVII, 675. 

The author has obseiwed a submesocolic 
periduodenitis in a child three and a half years 
old. The symptoms, which had been noticed 


since birth, were temporarily and partially re- 
lieved by a lactic-hydro-alkaline diet. 

The operative findings fully confirmed the 
radiological diagnosis. Peritoneal adherences 
in the third portion of the duodenum and su- 
perficial ligaments between the gall bladder 
and the lower surface of the liver were found. 
The patient has full}^ recovered following a 
posterior gastro-enterostomy. The radiolog- 
ical picture was that classically described by 
Holzknecht, and it was thought worth pub- 
lishing because of the rarity of the anomaly 
and of the marked alterations revealed, and 
because it demonstrates the aid radiolog)' may 
suppl)' in the diagnosis of disturbances of 
)’'oung patients. 

L. Marixelli. 


The Radiological Diagnosis of Duodenal 
Ulcer. Alberto Anzillo'tti. Minerva Medica, 
Sept. 8, 1930, XXI, 331. 

The author replies to the criticism some 
writers have voiced against the use of fluor- 
oscop)' in the diagnosis of duodenal ulcer. He 
supports the value of the indirect factors, and 
considers radioscopic investigation quite suffi- 
cient in most cases. 

L. Marixelli. 


The Human Constitution in its Relation 
to Gas'tro-intestinal Disorders. Julius Frie- 
denwald. Jour. Am. Med. Assn., Sept. 27, 
1930, XCV, 905. 

It has now become well established that not 
only do internal conditions bear a direct in- 
fluence in the production and the course of 
disease, but the inherent characteristics of the 
tissues of the body themselves and their re- 
sistance and reactions to these influences like- 
wise play an important role in this respect. 

Draper directs attention to the individual s 
personality, and Raymond Pearl has directed 
two lines of research. In Pearl's first research, 
a series of famil}' records have been subjected 
to various forms of genetic and statistical an- 
alysis. The second approach has been through 
the biometric study of autopsy records. 

It is quite possible that by means of a more 
intensive study of the human constitution cer- 
tain diseases may become recognized far ear- 



ai?stkac:ts oi' cdruknt i.itickaturI': 


Her and tlicir proj,n’css arrested liefore serious 
inroads Have Hcen made into tlie patient's 
licalth. The autlior limits his remarks to this 
relation with the Rastro-intcstinal tract. 

Congenital ahnormalities of the mouth, 
tongue, esophagus, stomach, and intestines are 
discussed, and alteiujits made to correlate 
roentgcnologic observations with gastric motil- 
ity and general physique of the individual. 

anils’ study of the relation of bodily habitus 
to visceral fonn, position, tonus, and other 
studies arc reviewed to emphasize the impor- 
tance of a belter understanding of tbe human 
constitution in its relation to diseases of the 
gaslro-inteslinal tract. 

CiiAKLKS G. SuTiir.ut.ANn, M.D. 


The Radiological Aspects of Duodenal 
Mobility. Virgilio Dall’Acqua. La Radi- 
ologia Medica, July, 1930, XVII, 781. 

According to the most recent statistics the 
occurrence of duodenal mohility is not rare, 
being of the order of above 0..S of 1 ])er cent 
of all cases radiologically studied. Its detec- 
tion is not always easy, and its inleriiretation 
not always e.vact. 

The author illustrates seven cases studied 
in the course of a year. He distinguishes the 
different forms of this anomaly as follows: 
(1) Partial mobility, whicb affects only the 
first part of the duodenum and the beginning 
of the second; (2) total mobility, wbicli in- 
volves the entire duodenal area. In the first 
case the duodenum presents, radiologic<ally, an 
image similar to a double festoon, or else it 
may form a complete arc above the fixed por- 
tion of the descending tract. If the latter is 
free, the duodenum appears capsized, that is, 
open from below. This abnormality occurs 
when, in addition to mobility, other factors 
such as stretching of the hepatoduodenal liga- 
ment or ptosis of the liver are present. The 
diagnosis of total mobility is generally diffi- 
cult. In the majority of cases, however, the 
duodenum appears all on one side of the ver- 
tical axis of the body, and it causes abnormal 
arrangement of the abdominal viscera. A case 
is described in which, besides duodenal mobil- 
ity, there was inversion of the stomach and 


liver, with persistence of the mesenterium 
commune, and nudiility of the. cecum. 

As for the importance this anomaly may 
have in abdominal ])athology, it must not be 
forgotten that, while it may in .some cases oc- 
cur S3’mplnmalically, in others it may cause 
duodenal .steno.sis and com])ression of the bile 
ducts. 

Gastritis, duodenitis, periduf)dcnitis, ga.stric 
or duodenal idccrs may frequenth' be cau.scd 
by the anomaly in question. 

L. MAinxr.i.i.r. 


Hypertrophic Pyloric Stenosis in Adults: 
Roentgen Aspects. Vincent W. Archer. 
Am. Jour. Roentgenol, and Rad. Then, 
May. 1930. XXIII, 510. 

1 he .author believes lu'pertrophic pyloric 
stenosis to be a definite disease entit}', with 
a definite syndrome. Two c.xplanations for 
the comlitirm arc, a long continued func- 
litmal spasm resulting in hypertrophy of a 
previouslv normal pylorus, and an hyper- 
tropha' of the congenital type, which for 
years may have been overcome, with symp- 
toms recurring later in life. Tlie author’s 
three cases, showing only benign hyper- 
trophy of the pj'lorus, varied in age from 39 
to 63, each presenting symptoms suggestive 
of cither ulcer or carcinoma. It is believed 
that the hypertrophic stenosis, when marked, 
can be differentiated roentgenologically from 
simple pjdorospasm by careful roentgenoscopic 
study, the two significant findings being a per- 
sistent unchanging increase in breadth of the 
pyloric ring not amenable to anti-spasmodics, 
and a six-hour gastric residue. 

J. E. Habbe, M.D. 


Diagnosis and Therapy of Acute Necrosis 
of the Pancreas. R. Ehrmann. Med. Klinik, 
Sept. 12, 1930, XXVI, No. 37, p. 1363. 

The roentgenologic symptoms of an acute 
necrosis of the pancreas have not been thought 
of often enough. Slight lagging of the left 
diaphragm, and changes in the outline of the 
stomach and duodenum, which are caused by 
an enlarged pancreas, have been described. 
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The author regularly found such a change in 
the contour of the outline of the stomach. 
The duodenum may also be displaced. One 
may often find a rather large, soft-tissue tu- 
mor in the pancreatic region on a flat film of 
the abdomen, which represents the greatly en- 
larged, edematous pancreas. The roentgeno- 
logic examination may be of great help in such 
cases, in which the clinical diagnosis is often 
exceedingly difficult. 

H. W. Hefke, M.D. 


Radiological Aid in the Study of Chronic 
Colitis. Antonio Gavazzeni. La Radiologia 
Medica, April, 1930, XVII, 433. 

The author studied thirty cases of chronic 
colitis. He admits that this disease does not 
present, radiologically, any characteristic 
signs, but he shows, however, that in cases 
with ambiguous clinical symptoms the latter 
are not to be held negligible as aids, especial- 
ly in myxomembranous and ulcerative colitis 
involving the mobility and morphology of the 
colon. Radiological study is considered valu- 
able in the diagnosis of functional troubles. In 
some cases it is almost necessary in order to 
localize and evaluate the affection. 

L. Marinelli. 


Clinical Syndromes that Include Achlor- 
hydria. James S. McLester. Jour. Am. 
Med. Assn., Sept. 6, 1930, XCV, 719. 

A symptom complex is frequently seen in 
the South that is exhibited with striking uni- 
formit)’ by an apparently heterogeneous group 
of diseases, including an anemia of variable 
degree, sore tongue, gastro-intestinal dis- 
turbances, cord changes perhaps, and achlor- 
hydria. Any one or any combination of these 
may dominate the whole and give color to the 
clinical picture, but achlorhydria is the one 
salient feature. It signalizes the group. 

This has suggested pernicious anemia, pel- 
lagra, sprue, and subacute combined sclerosis, 
depending on the predominant symptom. What 
is the meaning of the central feature of the 
clinical picture, the achlorhydria? The prob- 
lem is complicated by the fact that this gastric 


deficiency may be experienced by apparently 
healthy persons with perfect digestion. 

In Castle’s discovery that muscle meats 
which have been partially digested in the nor- 
mal stomach and then regurgitated will, when 
fed to a patient with pernicious anemia, bring 
about the same blood regeneration and ameli- 
oration of symptoms as would a diet of liver, 
an entirely new light is thrown on the prob- 
lem. 

Pernicious anemia (and probably sprue) is 
a deficiency disease due to the lack of two 
substances, an intrinsic and an extrinsic fac- 
tor. Evidently the intrinsic factor is formed 
in the normal stomach. The extrinsic factor is 
probably a nitrogenous base, which can be pro- 
duced from beef muscle through the action of 
the intrinsic factor. 

A review of eight cases follows, and the 
author points out that the difficulty of cate- 
gorically labeling these patients illustrates the 
possible kinship between the diseases of this 
group. 

Charles G. Sutherland, M.D. 


Diagnosis of the Nature of Benign 
Growths of the Stomach. Alberto Anzillotti. 
La Radiologia Medica, April, 1930, XVII, 
455. 

This is a report on three radiological ob- 
servations of benign growths of the stomach. 
These neoplasms are very rare and it is often 
impossible to formulate a differential diagno- 
sis, especially in stenotic cases presenting gas- 
tric ectasy (myoma of the pylorus). 

The observations I’eported by the author 
were a myoma of the antrum pylori, a circu- 
lar myoma of the pylorum, and a movable 
polypus of the stomach. 

L. Marinelli. 


The Roentgen Diagnosis of Inflammatory 
Lesions of the Colon and Their Differentia- 
tion from Carcinomas. H. Pansdorf. Rdnt- 
genpraxis, August 15, 1930, II, 732. 

The roentgen examination of the colon 
allows us to-day to almost always make a 
differential diagnosis between inflammatory 
and malignant processes of the colon. Any 
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one of tlic tlucc inclhotfs of colon cxmnhiation, 
namely, (lie barium cncMiia, (he cxnminalion of 
tlie "imicosa-rolicf” with a collapsed colon, 
and the combination of barium and air-in- 
flation is by itself not always sufl'icient to malcc 
a definite diagnosis. In practice, one should 
first examine the colon distended by a barium 
enema. After emptying, one may study the 
mucosa and fini.sh with inflating the colon with 
air, according to A. W. Fischer’s technic. A 
definite difTcrenlial diagnosis in the grcatc.st 
number of cases may then be established. 

H. W. llm-Ki;, M.D. 


The Alimentary Tract in Plajani-Basc- 
dow’s Disease. Pietro Ottonello. Rivista 
di Radiologia e Fisica Medica, August, 
1930, II, 401. 

In the X-ray examination of the gastro-in- 
testinal tract of six patients with Flajani-Rase- 
dow’s disease, the author noted an unusually 
rapid passage of the opaque meal, and insuf- 
ficiency of the normal .sphincters of the gut. 
He believes the cause is an c.xcitation of the 
fibers of the vegetative nervous system by tox- 
ic substances from the thyroid, and on this ba- 
sis he explains the marked loss of weight 
common in patients with tills disease. In the 
presence of similar radiologic findings not ex- 
plained by other facts, Ottonello is of the 
opinion that one should suspect an unrecog- 
nized case of Basedow’s disease. 

E. T. Leddy, M.D. 


Evaluation of the X-ray Examination in 
Duodenal Ulcer. Charles D. Enfield. Am. 
Jour, Surg., September, 1930, IX, 465. 

The author considers the question of etiol- 
ogy at length, and admits that there is no defi- 
nite knowledge of a constant etiological factor, 
and there may be an underlying ulcer diathe- 
sis, the nature of which is as yet quite un- 
known. 

He considers the various signs and symp- 
toms of duodenal ulcer, and concludes that the 
X-ray diagnosis of duodenal ulcer is as near- 
ly accurate as any diagnostic measure, when 
done by a competent and experienced radiol- 
ogist. Inasmuch as duodenal ulcer practically 


aKvay.s occurs in the bulb, it follow.s that if 
the radiologist can .satisfy himself that the 
imlb is of normal contour, ulcer may be e.x- 
chulcd from the duodenum. 

Spasm of the duodenal cap i.s often (he mo.st 
con.sjiicuoiis part of the deformity, and to a 
Considerable flegrcc is a mea.surc of the activ- 
ity of the ulcer. The author believes that fre- 
quently the duodenum must be opened at the 
operating table in order to verify the roent- 
genologic diagnosis, as the surgeon cannot be 
sure by palpalitig the duodenal cap external^. 

Formerly most of the roentgenologic diag- 
noses were based on the indirect signs, con- 
sisting of enlarged stomach, hy|)crtonus, hy- 
pcrpcristalsis, and a considerable six-hour 
residue, coupled with inability to visualize a 
nonnal duodenal bulb, but of late the cases 
arc being seen earlier and the diagnosis is 
made to a large c.xtcnt on simple deformity 
of the duodenal bulb. 

Howaiu) P, Doun, IsLD. 


Colon Studies: VI. — Cecal Stasis: Its 
Clinical Significance and Relation to Proxi- 
mal Colon Stasis. John L. Kantor, Samuel 
Schechter, and Jerome A. Marks, Am. 
Jour. Roentgenol, and Rad. Ther., July 
1930, XXIV, 1. 

The authors define the various types of 
cecal and cecocolic stasis and non-stasis as 
follows: (1) Cecal and cecocolic non- 
stasis shows no "pocketing” at any time and 
the proximal colon is entirely empty with- 
in 48 hours after the ingestion of the barium 
meal; (2) cecal stasis shows cecal residue 
for at least 48 hours after the barium meal, 
with the adjacent colon empty; (3) 24-hour 
cecal stasis shows a residue persisting in the 
cecum for 24 hours only, with the adjacent 
colon empty ; (4) secondary cecocolic stasis 
shows the cecocolon and also the transverse 
colon filled at 48 hours; (5) primary ceco- 
colic stasis shows the cecocolon filled at 48 
hours, but the transverse and distal colon 
empty; (6) 24-hour primary cecocolic stasis 
shows a 24-hour residue, with the transverse 
and distal colon empty. 

Cecal and cecocolic stasis have been at- 
tributed to various causes, inclutlp-^ i 
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are pericolic, pericecal, hepatocolic adhe- 
sions, kinks or spasms of the hepatic flexure, 
ptosis of the transverse colon, intrinsic ob- 
structive lesions, and exaggerated antiperi- 
stalsis. 

While the absorption of toxins is consid- 
ered as a possible explanation of symptoms, 
such as headache, vomiting, and a dragging 
sensation in the right lower abdomen, the 
authors lean toward the possibility of tran- 
sient duodenal block from intermittent drag 
by the elongated cecocolon as a causative fac- 
tor, particularly since symptoms are nearly 
twice as frequent in the low cecal group. 

The incidence of cecal stasis was 27 per 
cent in 959 gastro-intestinal examinations, 
and the incidence was slightly higher in 
those upon whom an appendectomy had 
been performed. Cecocolic stasis was much 
less frequent, it being only 10 per cent when 
associated with constipation, and only 1 per 
cent when occurring alone. Both cecal and 
cecocolic stasis are in themselves of rela- 
tively minor importance, although in cases 
with low cecal symptoms they are much 
more common. 

J. E. Habbe, M.D. 


The Roentgenologic Appearance of Di- 
verticula of the Duodenum and of Struc- 
tures Resembling Such Diverticuloids. 
Robert Sandera. Fortschr. a. d. Geb. d. 
Rontgenstr., July, 1930, XLII, 54. 

There is no characteristic picture differen- 
tiating between true and false diverticula of 
the duodenum. Forssell’s six points may be 
applied to both types, with a vaiydng degree 
of accuracy. While a distinction between true 
and false diverticula cannot alwa 3 's be made, 
it may often be detected from careful roent- 
genologic exploration. The clinical picture of 
either type is not characteristic, as the types 
vary' greatly with the location, the degree of 
stasis and accompanying obstruction, and the 
involvement of adjacent organs. 

The paper is illustrated by the presentation 
of several cases, discussed in detail, as fol- 
lows : Cholecystoduodenostomy ; diverticulum 
- ^i-r-.-tqted by traction of adhesions, and an in- 


testinal loop projecting near the diiodenb- jeju- 
nal junction; two true diverticula; one ec- 
tatic lateral recess of the bulb. 

Hans A. Jarre, M.D. 


Roentgen Evidence of Adhesions of the 
Small Intestine. Horace W. Soper and 
J. William Thompson. Am. Jour. Surg., 
August, 1930, IX, 243. 

The authors divide adhesions into three 
classes : ( 1 ) The usual adhesions that follow 
appendectomy. In this type the coils of the 
terminal ileum are matted together, but usually 
produce no symptoms. (2) One or more bands 
are formed which attach a coil of the gut to 
some neighboring organ or to the abdominal 
wall. This type may produce no symptoms, 
but it forms a trap that may catch a loop of 
the bowel and produce acute obstruction. A 
careful X-ray examination will often find 
atypical dilated coils. (3) These adhesions 
form definite bands which bind down the in- 
testine and form a partial stenosis of the lumen 
and interfere with function. This type is more 
easily demonstrated by roentgen examination. 
The symptoms are usually dull pain located 
in the region of the constriction, intermittent 
in character, often nausea, and anorexia. A 
history of partial attacks of obstruction is 
usualty obtained. 

Howard P. Doub, M.D. 


Concerning my Method for the Screen 
Examination of the Duodenum. Nandor 
Ratkoczi. Fortschr. a. d. Geb. d. Ront- 
genstr., June, 1930, XLI, 941. 

The author emphasizes the advisability of 
visualizing the duodenal bulb in almost dex- 
trosinistral position, while the stomach is dis- 
placed by a long distinctor spoon. 

Hans A. Jarre, M.D. 


Duodenal Fistula. John J. Gilbride. Jour. 
Am. Med. Assn., July 26, 1930, XCV, 259. 

Two forms of fistula have been described, 
namely, an external and an internal duodenal 
fistula, the external being the more frequent. 
The internal duodenal fistula may occur be- 
tween the duodenum and other abdominal 
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viscera. RupUire of tlic (hiodeiuini I)y indirect 
violence infliclcd on tiie abdomen may result 
in a fistula; .such is not a true internal fi.stula. 

External duodenal fistula is caused b}' in- 
jury to the duodenum during the performance 
of surgical ojierations. Injury to the duode- 
num may occur during operation on the duo- 
denum, the pyloric end of the stomacii, the 
gall bladder, the liver, the hepatic flexure of 
the colon, or the right Icidnej'. The injury is 
rarely recognized at the time of its occurrence, 
becoming apparent one to four days later. 
The fistula has made its appearance as late as 
ten days after operation (one such case is re- 
ported). The mortalit}’ rate ranges from 75 to 
25 per cent. The difference in mortality is 
caused by tiic widely different characters of the 
duodenal secretion in respective groups. A 
higher rate prevails in cases associated with an 
active functioning duodenum, the duodenal and 
pancreatic secretions having a destructive ef- 
fect on the tissues locail}'. The loss of these 
secretions and their component elements to the 
body is even more important. 

Charles G. Sutherland, I^I.D. 


Multiple Adenopapillomata of the Stom- 
ach, with Report of Case Showing Varying 
Degrees of Malignancy. F. D. Ackman. 
Canadian Med. Assn. Jour., September, 
1930, XXIII, 391. 

Multiple polypoid adenomata of the stom- 
ach were first diagnosed clinically in 1909, 
although they had been recognized at 2 Jost- 
mortem examination prior to that time. 
Since 1909, 39 proved cases have been re- 
ported, of which only IS have been found on 
postmortem examination. Of the remaining 
24 cases, 10 were diagnosed at operation, 
9 by roentgenography, 3 by finding tumor 
tissue in the gastric washings, and 2 by gas- 
troscopy All of the 9 X-ray diagnoses have 
been made since 1919, when Balfour 
ported the first case to be dtagnosed by this 
method. Of all methods of dtagnosts he 
X rav should be stressed, although the 
JeaTest dfflculty is found with the border- 

" TreaSent of the condition should be sur- 
gicTi raccoun. of the danger of mahg- 


nancy. Partial resection of the stomach is 
the operation of choice. 

A typieally difficult case is reported from 
the author’s service in the Montreal General 
Hospital. The only clinical symptom had 
been a severe hematemesis. 

The X-ray report of Dr. Ritchie is as fol- 
lows ; "There is evidence of a constant fill- 
ing defect in the greater curvature in the 
pars jnedia, and towards the pyloric end of 
the stomach. There is some widening of the 
pyloric orifice, and in the cap of the duo- 
denum there is an irregular filling. This lat- 
ter condition is very suggestive of a papil- 
loma which has passed through the pyloric 
orifice into the duodenum. There is no defi- 
nite evidence of disease of the cap itself. 
The filling defect on the greater curvature, 
while suggestive of a malignant growth, 
might be due to a similar condition to that 
seen in the cap. However, the weight of 
evidence is more in favor of the former.” 

At operation a partial gastrectomy was 
done, and the recovery was uneventful. The 
post-operative diagnosis "was multiple papil- 
lomata of the stomach, which had become 
malignant. One small polypus had extruded 
through the pyloric ring into the duodenum. 

L. J. Carter, M.D. 


A Case of Ileocolic Mesenterium Com- 
mune, without Rotation. Giuseppe Sighi- 
nolfi. La Radiologia Medica, June, 1930, 
XVII, 734. 

The author reviews briefly the most mod- 
ern embryological theories on the normal de- 
velopment of Toldt’s umbilical ansa, and on 
the pathogeny of intestinal rotation. He il- 
lustrates, using the iconographic material of 
Dott, tlie different embryogenetic periods, and 
the complex errors of evolutive impulses. 
He emphasizes the anatomic and clinico- 
radiological importance of the above-men- 
tioned ontogenetic conceptions and describes, 
furthermore, the radiological observations in 
a case of ileocolic mesenterium commune which 
did not present rotation. 

The pathogenesis of the gastro-intestinal 
syndrome offered by the patient is interpreted 
by the author on the grounds of a strict cor- 
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relation between morphologic anomaly and 
vagotonic system, having a purely functional 
origin. 

L. Marinelli. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

Uroselectan in Intravenous Urography. 
Joseph Welfeld and Davis H. Pardoll. 
Illinois Med. Jour., September, 1930, LVIII, 
179. 

This organic iodine compound has a selec- 
tive affinity for the urinary tract, is non-irri- 
tating, and in normally functioning kidneys 
nearly 100 per cent is excreted at the end of 
8 hours, the maximum concentration occur- 
ring about 30 minutes after the injection, and 
the greater amount being excreted during the 
first two hours. 

The following dosage is recommended : In- 
fants and young children ; 20 c.c. of a 40 per 
cent solution. Children up to 6 years : 40 c.c. 
of a 40 per cent solution. Children up to 12 
years; 60 c.c. of a 40 per cent solution. 
Adults: 100 c.c. of a 40 per cent solution. 

Successful urography with uroselectan de- 
pends upon the ability of the renal paren- 
chyma to excrete it. Visualization of the kid- 
neys, ureters, and bladder is satisfactorily ac- 
complished when the kidneys are able to ex- 
crete the drug. 

In general, the contra-indications to the use 
of uroselectan are those of impaired renal 
function, and the following conditions are 
given; (1) hypoplasia; (2) advanced renal 
tumor; (3) pyonephrosis; (4) nephritis and 
severe nephrosis; (5) severely infected oc- 
cluded kidney; (6) complete urinary reten- 
tion; ( 7 ) severe cardiac insufficiency; (8) 
prostatic hypertrophy, with severe degree of 
infection and retention; (9) where instru- 
mentation or medication is desirable, as well 
as interpretation of function and pyelography. 

The writers find it unnecessary to divide 
the dose if 15 to 30 minutes are allowed for 
the injection. 

In conclusion, the authors summarize as 
follows; “We wish to state that we believe 


uroselectan to be a marked advance in the ar- 
mamentarium of urologists for aiding diag- 
nosis in certain selected cases, but hardly feel 
that the future of urolog>' will be relegated 
to the X-ray laboratory, nor that the proce- 
dure of pyelography has become so difficult 
that the introduction of uroselectan will auto- 
matically displace direct pyelo-ureterography.” 

C. H. DeWitt, M.D. 


The Pyelographic Image after the Injec- 
tion of Uroselectan. Luigi Turano. Arch- 
ivio di Radiologia, May-June, 1930, VI, 503. 

The author reports ten cases studied by this 
new method, points out its advantages, shows 
that a scrupulously careful technic is necessary 
in its use, and believes that by this method 
valuable data on the morphologic relationships 
of the urinary tract may be obtained. 

E. T. Leddy, M.D. 


Examination of the Urinary Ducts, with 
a New Substance Intravenously Injected. 
Dino Tartagli. La Radiologia Medica, July, 
1930, XVII, 781. 

This is a study of the efficacy of uroselec- 
tan in pyelography. The author explains the 
technic followed in preparing the solution, in 
administering it, and in taking radiographs. 
He compares this method with others already 
practised, and expresses himself very favor- 
able to its use. 

L. Marineeei. 


Intravenous Urography. Fletcher H. Col- 
by. New England Jour. Med., Sept. 4, 1930, 
CCIII, 470. 

Visualization of the urinary tract by means 
of intravenous injection has become an estab- 
lished procedure. The administration and 
dosage of uroselectan are simple. Forty 
grams of the drug are dissolved in 100 c.c. of 
redistilled water, filtered and sterilized, the 
entire amount is injected slowly into a fore 
arm vein. Children and infants are given cor- 
respondingly smaller doses. The drug is o 
low toxicity, and since 90 per cent of it JS 
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climinalcd by the kidneys, the amount re- 
covered in the urine in a given length of time 
can serve as a functional kidney test. With 
good kidney function, from 15 to 16 grams 
of iodine will be eliminated in the first two 
hours after injection. The method should not 
replace the usual pyelography but can be used 
in cases in which, for various reasons, it is 
not possible to use cystoscop}', or in which 
obstruction prevents the introduction of the 
pyelographic medium, or the instrumental 
method is rislc}'’ for the patient, or in cases in 
which we do not wish to use pyelograpliy and 
can obtain sufficient infonnation by means of 
the intravenous metliod. 

W. W. A^^atkiiVs, M.D. 


Anomalies of the Genito-urinary Tract. 
A. C. Abbott. Canadian Med. Assn. Jour., 
August, 1930, XXIII, 217. 

Twenty case histories are presented, illus- 
trating the various types of genito-urinary ab- 
normalities. They are well illustrated by 
drawings and reproductions of radiographs. 

The cases described embrace solitar)’’ cysts 
of the kidney (large as a football), unilateral 
absence of a kidney, simple displacement of a 
Icidnc)’’ on its correct side, floating kidnc}', 
renal vessel abnormalities, double ureter, per- 
sistent uraclms, extroversion of the bladder, 
congenital obstruction of the urethra, either 
by epithelial occlusion of the meatus or by con- 
genital valves in the posterior urethra. 

L. J. Carter, M.D. 


Intravenous Urography in the Diagnosis 
of Urological Diseases of Childhood. Abra- 
ham Hyman. Surg., Gynec. and Obst., 

September, 1930, LI, 409. 

Since visualization with uroselectan epen s 
upon the functional activity of the kidney, we 
have a roentgenologic functional test. e 
kidney shadow itself is intensifie . ^ 

visualization may mean non-functiomng 
ney, temporary inhibition, or a sence o 
org;n. Lrmally, 95 per cent of the sub- 
stance should be excreted within 8 hours, 

about three-fifths during the J 
quarter during the next hour, and the rem 


der in another 4 hours. In diseased or dam- 
aged kidneys, the rate of excretion is propor- 
tionately decreased, and the substance has 
been found in the urine as late as 6 or 8 days 
after the injection. The specific gravity of the 
urine in normal kidneys is greatly increased, 
often reaching as high as 1040 or 1045 with- 
in a few hours after injection. 

The technic of administration is very sim- 
ple. A child of 7 years of age receives one- 
half the adult dose (which is 40 grams), and 
a patient of 2 years one-quarter of the dose. 
The 3 'oungcst injected in the author’s series 
was an infant of 6 months. 

In renal neoplasms in children, in which the 
entire kidney is often destroyed by tumor tis- 
sue, there is very little or no visualization, but 
where there is a definite palpable tumor on 
one side, cystoscopy may be dispensed with if 
the other kidne}' visualizes normally. 

In 22 children injected, reliable diagnostic 
data were obtained in most cases by intra- 
venous urography alone, and were of particu- 
lar service in 4 cases in which, on account of 
severe cystitis, the ureters could not be vis- 
ualized. 

The author states that his experience ivould 
seem to indicate, when there is good visualiza- 
tion, the kidneys are probably functioning nor- 
ma II)'. 

D. S. Childs, M.D. 


Diverticula of the Urinary Bladder in 
Women: Report of Cases. Jay J. Crane. 
California and Western Med., August, 1930, 
XXXIII, 572. 

In the many cases of diverticula of the 
urinary bladder reported since the advent of 
the cystoscope and the improved X-ray tech- 
nic, this condition in women is comparatively 
rare, comprising about 5 per cent of all the 
cases. The author reports four cases. 

Under diagnosis he says : “Most diverticula 
are found during the process of a routine uro- 
logical examination. This was true in our 
four cases in women. We were searching for 
the cause of their s 3 anptoms when the ori- 
fices of the diverticula were seen with the 
cystoscope. Cystoscopic examination 
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usualty reveal the presence of a diverticulum, 
but it alone cannot tell the whole story. An 
opaque catheter curled in a diverticulum, a 
cystogram, and a contrast cystogram taken in 
more than one plane will give an accurate idea 
of the size, exact location, number, and 
whether or not they are in a position to drain 
freely.” 

F. B. Sheldon, M.D. 


Intravenous Urography. Herman L. 
Kretschmer. Surg., Gynec. and Obst., Sep- 
tember, 1930, LI, 404. 

The author states that uroselectan is non- 
toxic, non-irritating, without local reactions or 
local pain, except in one or two instances, but 
these were without systemic reactions such as 
chills and fever. Some of the patients com- 
plained of thirst and a sense of warmth which 
were transitory and disappeared rapidly. 
Congenital anomalies were easily demon- 
strated, bifid pelves readily shown, and in one 
case a solitary kidney with a stone was 
shown, which was verified by operation. In 
one case of polycystic disease of the kidneys, 
the intravenous pyelograms were not as clear- 
cut as were the pyelograms made with ureter- 
al catheters from below. 

The best — that is the most easily readable 
— pyelograms and ureterograms were in cases 
' of hydronephroses and hydi'o-ureters. In cases 
of unilateral involvement the affected side 
stood out in marked contrast to the normal 
side. 

In the presence of renal and ureteral cal- 
culi, the intensity of the shadow was some- 
times increased by the drug. The use of the 
drug demonstrated the presence or absence of 
complete obstruction with stone — an aid in 
determining an immediate operation. Failure 
to show the outlines of the ureters when there 
was fluid in the pelvis of the kidnc}" and in the 
bladder was due to the absence of obstruction 
and normal, or possibly hyperactive, ureteral 
peristalsis. Because of the rapid elimination 
of the drug and its collection in the bladder, 
it is advisable to drain the bladder with a 


catheter in those cases in which study is di- 
rected toward the lower end of the ureter. 
The rapid disappearance of dilatation of the 
ureter following the passage of stones and 
also following dilatation of strictures can be 
satisfactorily shown by means of the drug. 

In renal tuberculosis satisfactory results are 
obtained where ureteral catheterization is im- 
possible. In malignant tumors of the kidney, 
filling defects have been shown. If great de- 
struction of kidney tissue has occurred, the 
intravenous pyelograms are not so clearly de- 
fined as in pyelograms made from below. This 
method may serve as a check on retrograde 
p 3 'elograms. 

Uroselectan has been used as a medium for 
making pyelograms from below, diluting the 
standard solution with equal parts of water, 
giving films that are beautifully clear-cut. The 
drug is non-irritating and there results prac- 
tically no reaction from its use in this way. 

D. S. Childs, M.D. 


Concerning the Roentgenologic Demon- 
stration of the Kidneys and Urinary Pas- 
sages by Intravenous Injection of Uro- 
selectan. Karl Hutter and Max Sgalitzer. 
Fortschr. a. d. Geb, d- Rontgenstr., June, 
1930, XLI, 919. 

This method was used on 110 patients be- 
tween 14 and 76 years of age. The fact is 
repeated that besides anatomic information of 
importance, some knowledge regarding the 
functional ability of the renal parenchyma 
may be obtained. Illustrations show not only 
the value of the method in comparison and 
beyond that of retrograde pyelography, but 
also that at times the combination of both is 
necessary for a complete diagnosis. It is 
stated that in some cases of stasis one need 
employ only a fraction of the normal dose to 
obtain visualization. The necessity of in- 
dividualizing roentgenographic procedure is 
stressed. This method was of importance in 
a case of renal tumor, which did not com- 
municate with the pelvis and was not demon- 
strable by retrograde pyelograpiiy, but in 
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which intravenous pyelography revealed the 
area of destruction in the parenchyma. 

Han'.s a. Jakki:, hl.D. 


Intravenous Urography. J. Sturdivant 
Read and Fedor L. Senger. Long Island 
Med. Jour., September, 1930, XXIV, 469. 

Uroselectan is easily prepared for use, 40 
grams being given in 100 c.c. of water. The 
procedure is as simple as any other intra- 
venous injection. The only subjective symp- 
toms noticed are slight flushing of the face 
and some increase in the pulse rate, wliich 
soon disappear; in two hours most patients 
can resume their activities. Visualization of 
the kidneys, ureters, and bladder (b)' means 
of radiograph}') begins within five minutes of 
the completion of the injection, and usually 
three films, at half-hour intervals, will give 
sufficient information on whicli to base an 
opinion. TJie procedure by no means sup- 
plants cystoscopy and retrograde pyelography. 
Its special uses and indications are: (1) 
Wlien for technical, anatomical, or pathologi- 
cal reasons cystoscopy and catheterization of 
the ureters cannot be performed ; (2) wiien 
cystoscopy is contra-indicated due to risk of 
shock, etc.; (3) when the ureter is obstructed 
and the iodide cannot be injected beyond the 
obstruction. 

W. \V. Watkins, M.D. 


Intravenous Demonstration of the Mor- 
phologically and Functionally Normal 
Urinary Apparatus. Josef Palugyay. 
Wien. klin. Wchnschr., Aug. 7, 1930, XLIII, 
No. 32, p. 999. 

The roentgen findings after intravenous ad- 
ministration of uroselectan are different from 
the findings in a retrograde pyelogram. The 
intravenous method was used with a normal 
urinary tract, in forty individuals. Peristaltic 
waves in the ureter and contraction of the 
kidney pelvis change the picture considerably 
from the one which is seen when a contrast 
medium is injected with pressure by means of 
a catheter. The kidney pelvis and the ureters 


become the more distinct, the greater the fill- 
ing of the Ifladder. For their demonstration 
it .seems better to c.Namine after tlic fluid in- 
take has been restricted for some hours. 
Only changes in the configuration and not ir- 
regularities in the intensity of the parenchy- 
mal sliadow sliould lie considered pathological. 
Indistinct contours of the pelvis and calices 
are not abnormal; neither is the absence of 
some or all calices, as this may be caused by 
contraction. A ureteral shadow, continuous 
in its whole course or a great distance of it, 
points to a disturbed motility of the ureter. 

Further observation of normal cases seems 
necessary, in the author’s opinion, before opti- 
mal results may be aebieved with this method. 

H, \V. HnncK, M.D. 


Birth 1 raumatism as a Factor in Urinary 
Infection. Frank S. Patch. Canadian Med. 
Assn. Jour., September, 1930, XXIII, 381. 

Two sequelre of traumatism to maternal 
parts during parturition are cystocele and 
uterine prolapse. These so affect the blad- 
der as to bring about in many cases an in- 
fection of the urinar}^ tract. Cystocele is 
characterized by a sagging of the pelvic 
floor; thus there is formed a pouch, which, 
being lower than the fixed trigone, does not 
empty. This residual urine predisposes to 
infection, as does stasis anywhere. 

In the diagnosis of urinary infection in the 
female, it is necessary to make a vaginal 
examination and look for any obstructive 
condition, such as cystocele. Residual urine 
should be detected and measured by the use 
of the catheter. 

The method of cystography has recently 
been applied to the demonstration of bladder 
prolapse in the Urological and Gynecolog- 
ical Departments of the Montreal General 
Hospital Cystograms are taken in the up- 
right and the recumbent positions to show 

of the 

bladder in the two positions. 

urinary infection, secondary 
y ce e, consists in supporting the blad- 
der in as nearly normal a position as pos- 
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sible, either by a pessary or by operation. If 
operation is done it should be only after 
acute inflammation has subsided. The es- 
sential feature of the operation is that per- 
manent support should be given to the blad- 
der floor, or that the bladder should be held 
in the normal position and in such a waj'- as 
to give free and unimpeded urinan.' flow. 

L. J. Carter, M.D. 


Intravenous Pyelography. Albert La- 
roche. Canadian Med. Assn. Jour., Septem- 
ber, 1930, XXIII, 414. 

The author briefly indicates the steps which 
led to the discover}* of the possibilit}* of vis- 
ualizing the urinar}* tract by radiography, fol- 
lowing the intravenous injection of some sub- 
stance opaque to the X-ray. Following the 
intravenous injection of uroselectan, the au- 
thor claims for “descending pyelography” all 
that can be accomplished by the cystoscope, 
the ureteral catheter, and the subsequent 
opaque injection, fulfilling the indications that 
ascending pyelography can meet. Further- 
more, he claims for this new method that it 
enables one to determine the duration and 
power of evacuation of the kidney pelvis, the 
motor activity and permeability of the ureter, 
the diagnosis of diverticula, neoplasms, calculi, 
and the comparative functional capacity of the 
two kidneys. In addition, it can be used in 
many cases in which it is not possible to use 
the cystoscope and the ureteral catheter, such 
as contracted bladders and ureteral obstruc- 
tion. 

The author makes the rather startling claim 
tliat tliis recently introduced method should 
replace the cystoscope. 

L. J. Carter, M.D. 


Intravenous Urography (Editorial). Wil- 
liam F. Braasch. Surg., Gynec. and Obst., 
September, 1930, LI, 421. 

After discussing tlie previous histor}* of in- 
travenous urography, the author makes the 
following comments; “A combination of io- 
dine in high concentration with a pyridine ring 
had been discovered previously by Binz and 
Raeth of Berlin ; this was called 'selectan-neu- 


tral,’ and was being employed intravenously as 
an antiseptic. Among the first to work with 
this solution was Hr3-ntschak, who as early 
as 1927 employed it to outline the urinar}' 
tract in animals, but was unable clearly to 
demonstrate its feasibilit}' for general use. 
Swick, a fellow on the Libman Foundation, 
working with Lichtwitz at Altona, recognized 
early in 1929 the value of the selectan group 
in outlining the urinary tract following intra- 
venous injection. However, it proved to be 
toxic in some cases and the shadow of the 
renal pelvis was frequently uncertain. Work- 
ing with von Lichtenberg and Swick, Binz 
made various modifications which obviated the 
objectionable features, leaving a substance 
which on intravenous injection was not toxic 
and which outlined the pelvis and ureter suf- 
ficiently to permit interpretation of an exist- 
ing abnormalit}'. This substance was called 
'uroselectan.’ Mfith characteristic Teutonic 
thoroughness von Lichtenberg insisted on an 
exhaustive trial by a group of representative 
American urologists before uroselectan should 
be distributed for general use; their results 
were submitted at a recent meeting of the 
American Urological Association. 

"Uroselectan is now available for use b}' 
the medical profession and undoubtedly will 
prove to be a valuable adjunct to general diag- 
nosis, Judging from the experience of those 
who have employed it, its greatest value prob- 
ably will be in determining the condition of 
the kidneys in cases in which ureteral cathe- 
terization is difficult or impossible. This 
would include intolerant patients; patients 
with contracted tuberculous bladder, anatomi- 
cal obstruction of the ureter, extensive vesical 
neoplasm, prostatic obstruction, impassable 
stricture of the urethra; patients who have 
undergone rectal implantation of the ureters; 
infants and patients in whom introduction of 
the cystoscope is difficult because of deformi- 
ties. The intravenous method permits bilat- 
eral pyelography without any of the dangers 
accompanying bilateral retrograde pyelog- 
raphy; this should be of particular value in 
the presence of polycystic kidney, bilateral 
hvdronephrosis, and fused and solitary kidney. 

It will also be a valuable adjunct to the list 
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of tests of clifTcrcntial renal function, which 
frequently have left doubt as to the functional 
capacity of the Icidney under investigation. 
Incidentally, urosclectan offers a mucli heUer 
medium for retrograde pyelograms than 'so- 
dium iodide in that it has none of the irri- 
tating qualities of the latter, and, because of 
the large content of iodine, it casts a dense 
shadow. 

“Although the method of intravenous urog- 
raphy is now available to the general profes- 
sion, it must be remembered that the interpre- 
tation of the urogram is frequently difficult 
and should be referred to those who have had 
extensive experience. 

“It should be emphasized, moreover, that 
altliough in some cases the use of urosclectan 
may render cy'stoscopic examination unneces- 
saiy, nevertheless its interpretation will often 
have to be accompanied by cystoscopic data in 
order to complete tlie diagnosis. 

"It will be found that the outline of the 
pelvis and calicos is not alwa3-s distinct in 
the urogram obtained by intravenous injection 
and that minor evidence of abnormality, such 
as occurs with renal tumor and renal tubercu- 
losis, is easily overlooked. In doubtful cases 
a retrograde urogram will be necessary. 

“Thus, by the work of various contributors, 
intravenous urography has now been placed 
on a practical basis. That it will prove to be 
a valuable adjunct to urologic as well as to 
general abdominal diagnosis and surgery' is 
evident.” 

D. S. Childs, M.D. 


GYNECOLOGY AND OBSTETRICS 

Histological Study on the Effects of 
X-rays on the Ovaiy during the Period of 
Oogenesis. Georges Gricouroff. Radio- 
physiologie et Radiotherapie, 1930, Vol. II, 
Fasc, I, 1. 

This is a lengthy and detailed account of an 
experimental study' upon this subject. The 
author points out that in previous work on 
the effects of X-rays on the ovary recorded in 
the literature, adult animals, usually rabbits, 
were used. It is well known that in these ani- 


mals the function of oiigencsis ceases before 
puberty', and most previous work, therefore, 
relates to the effects of the rays upon the ma- 
ture ovary. The author used in his experi- 
ments young prc-pubesccnt rabbits. The ir- 
radiation technic was the same in all the ex- 
periments, the conditions being as follows: 
Secondary' voltage 150,000, filter 4 mm. alu- 
minium, anticathodc-skin distance 26 cm., du- 
ration of exposure from 20 to 28 minutes. 
The dosage under these conditions worked out 
at from 4,500 to 5,000 Solomon r-units, and a 
single abdomino-pelvic field was employed. It 
was found that the ovary', when in an active 
condition of oogenesis, could be totally' de- 
stroy'cd by' a single application of X-rays, us- 
ing the above technic. The earliest effect, ob- 
served one hour after the irradiation, was the 
cessation of kaiyokinetic activity' in both the 
connective tissue and epithelial cells. The in- 
dividual elements in the developmental chain 
of the sexual cell showed different degrees of 
sensitivity', the oogonia being the most sensi- 
tive and the mature oocytes the least. The 
foJlicular cells, although not distinguishable 
histologically from the oogonia, were found 
to be relatively insensitive. There is, accord- 
ingly', a radiophysiological parallelism between 
the homologous stages in the development of 
the male and female sexual cells, the germinal 
cells in both cases (spermatogonia and oogo- 
nia) showing a high degree of sensitivity. The 
vascular endothelium, both of the capillaries 
and the larger vessels, appeared to be unal- 
tered. Marked, though very temporary, 
changes were also observ'ed in the epithelium 
of the fallopian tubes. 

Walter M. Levitt, M.B., D.M.R.E. 


Temporary Amenorrhea in the Treatment 
of Endometrial Tumors of Ovarium and 
Peritoneum. Hans Albrecht. Strahlen- 
therapie, 1930, XXXVII, 584, 

The histoiy of four women is related who 
were suffering from extensive endometrial 
ovarial hematomas, combined with more-or- 
less advanced involvement of the rectovaginal 
septum. They were treated by temporary 
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roentgen amenorrhea, with excellent results. 
It is suggested, therefore, that this treatment 
be given preference in suitable cases. 

Ernst A. Pohle, M.D., Ph.D. 


The Clinic of Temporary Roentgen 
Amenorrhea. C. J. Gauss. Strahlentherapie, 
1930, XXXVII, 511. 

This excellent article presents the problem 
of temporary roentgen amenorrhea in a com- 
plete, concise manner. Following a brief dis- 
cussion of the nomenclature and the historj’, 
the dosage methods are summarized. The 
single treatment method seems to be prefer- 
able, and the dose should be measured in the 
vagina during the treatment. The author then 
analyzes the relations between the time of the 
treatment and the beginning of the amenor- 
rhea, as well as those between dose and dui-a- 
tion. Among the clinical symptoms there 
were vasomotor and nervous disturbances but 
very little change in the sexual life and no 
trophic changes (increase in weight, atrophy 
of vulva, vagina, and uterus) as observed in 
permanent amenorrhea. The menstruation is 
usually normal after its return. The author 
does not consider the presence of diabetes, se- 
vere heart lesions, tuberculosis, and similar 
disease in young women, as justifiable indica- 
tions for temporar}^ roentgen amenorrhea, be- 
cause the prevention of conception can not be 
guaranteed. If the menstruation as such ag- 
gravates an existing disease, tempoi'ary amen- 
orrhea has often brought about relief. In 
cases of menorrhagia, it should be carried out 
only as a last resort; the same holds true of 
severe dysmenorrhea. In uterine fibroids in 
young women, it may be used to advantage. 

Ver}' interesting also are the good results 
reported by several authors in cases of endo- 
metrioma. Pelvic inflammator}’^ diseases, both 
of gonon-heal and tuberculous etiology, are 
greatly improved by temporary sterilization. 


As to the contra-indications, it is stated that 
not all authors agree with Wintz, who does 
not accept any contra-indications. It certainly 
should not be carried out merely for the pur- 
pose of preventing conception over a limited 
period of time. The dangers connected with 
the treatment are the same as for any otlier 
roentgen exposure. In view of the relatively 
small dose required, no severe skin reactions 
should occur. A more serious possibility is 
the chance of producing permanent amenor- 
rhea. Only careful measuring of the dose ap- 
plied can reduce this chance. According to 
Wintz, only 4 per cent of all women under 35 
years responded with permanent amenorrhea, 
following treatment for a temporary sterili- 
zation. The question of a possible tendenc}' 
to abortion can not be definite^ decided. The 
injuries to the offspring really do not belong 
to the dangers of temporary sterilization, since 
only the accidental irradiation of an embryo 
within the uterus may lead to abnoi-malities. 
Numerous tables compiling the cases of chil- 
dren born to irradiated mothers and tlieir fur- 
ther histories are then summarized by the 
author. 

In conclusion, it is stated that the danger of 
injury to the offspring exists during the entire 
pregnancy, if the uterus is irradiated directly. 
The injury to the germ plasma depends on the 
time of irradiation. If treatment for tempo- 
rary amenorrhea is carried out and impregna- 
tion of the ovum takes place before the be- 
ginning of the amenorrhea, the developing 
pregnancy should be interrupted. A so-called 
“late injury” has not been proved so far. This 
refers to women who became pregnant after 
the resumption of the menstruation. The au- 
thor uses temporary sterilization by roentgen 
rays in his clinic only in women who in ail 
probability would not become pregnant any 
more, and in women to whom no other treat- 
ment procures relief. 

Ernst A. Pohle, M.D., Pn.D. 
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A NAME 


THAT STANDS THE TEST OF TIME 


With a personnel and name unchanRCcl 
since the date o£ its inception more 
than a qnartcr o! a century ago—a de- 
votion to the original idealism of the 
founders who still control the destinies 
of the organization ... an ambition to 
serv’C that has retained its initial en- 
thusiasm . . . Kclekct closes a successful 
year well satisfied with the X-ray busi- 
ness trend for 1931. 

Naturally throughout tlicsc years there 
has been a transformation in stjdc, pro- 
duction methods have been improved, 
life has become much faster and more 
complex, demands of the profession 
much greater and more exacting, }-ct 
through it all Kclekct quality has never 
lowered its standard. 

Our original policy will continue: To 
offer to the profession only that appa- 
ratus that proves to be a distinct con- 
tribution to the service of prolonging 
life and promoting health. 

If you are thinking in terms of X-ray 
equipment, let a Kelckct representative 
counsel with j'ou. 

The Kcllcy-Koett Mfs. Co., Inc. 

222 West Fourth Street 
Covington, Kentucky, U, S, A. 

“The X-ray Ciiy” 



X-ray Uttil. Made tii {litre 
wodels — 3/ohiYc, Porlalde, 
Bedside. 






WO-100 X-ray AMaratus. Made in 
three models— Remote Control, 
IVoU-mountcd, Cabinet. 



Stabilhcd Valve Tube Rectified 
Units. 




Combination Radiographic- Vertical 

Fluoroscopic Tilting Table. Fluoroscopc. 


Diagnostic Table. 
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Special preparation X-ray Barium Sulphate 

SKIABARYl 

Permanent Suspensions 
Instantly Prepared 

Literature and samples gladly furnished tc 
hospitals and roentgenologists on request 

MERCK & CO. 

INC. 

r 

1 

Rahway 

N.J. 


MEASUREMENT 

or 

APPROXIMATION? 


The r-unit has been accepted as the interna- 
tional standard unit of X-Ray quantity. It is 

evident, therefore, that in the near future all dosage values vill be 
stated in r-units. 

Some type of instrument for accurately measuring r-units is nov' 
a necessity. 

The \'ictoreen r-?^Ieter and Fricke-Glasser Dosimeter are the only 
available instruments calibrated and read directly in r-units and are 
guaranteed accurate to 2%. 

Available through X-Ray supply houses 

VICTOREEN INSTRUMENT CO. 

2825 Chester Ave. Cleveland, Ohio 
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Reduced Exposure Means 
Better Results 

pcrmittinp; the taking of a greater number of radiogmplis of the' «vLc 

obtained because -the chance of movement IS reduced also. ^ octaii is 

In the processing room, standardized procedure may be cmnlnvort » 

fation the radiographs may be viewed before a window or a rcgular^illuminSOT 
The film surface takes pen or pencil notations readily. ^ oator. 

All the desirable features of Ckmtrast Film have been retained in Diahl A 
it is supplied at no increase in price. Specify Diaphax when you 

your dealer ... it is Eastman X-ray Film, the accepted radiographic wordiW 
medium the world over. i-'jramg 

EASTMAN KODAK COMPANY, Medical Division 

161 Statsb Street, Rochester, N. Y. 

Gentlemen; 

Without obligation, kindly have an Eastman Technical Advisor call at mv nfflr-.. a 
strate Eastman Diaphxx Film. ^ ® 

Name 


Number and Street. 


City and State. 
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Industrial X-Ray 
Research Laboratories 

3974-76 Olive Sf. 

St. Louis, Mo. 


Write for a free Professional 
Sample and descriptive folder. 

You con buy l-X Barium from 
your regular X-Roy Supply 
Dealer. 


points of 
distinction 


1 It stays in suspension. 

2 It is palatable. 

3 Constipation is minimized. 

4 It gives better radiographs. 

5 It is easy to prepare. 


DIAGNOSTICA 

E 

TECNICA Di LABORATORIO 

RI^rrSTA MENSILE DI CIRCA 100 PAGINE 
RICCAMENTE ILLUSTRATE 

PRIMO PERIODICO DEL GENERE IN EUROPA 

EGUALMENTE PREZIOSO 
PER IL CLINICO PRATICO 

E PER LO 

STUDIOSO SPECIALIZZATO 
NUMERI DI SAGGIO GRATIS A RICHIESTA 

NAPOLI (170) 

PIAZZA S. DOMENICO MAGGIORE, 9 



Announcing . — 

BUCK 

Intensifying Screens in 

THICK and THIN SETS 



It is a -well known fact that an extra heavy coaled or "Tliick" Intensifying 
Screen, when used in combination with a thin coated Screen — tlie thick screen 
being mounted on the cover of the cassette — will produce from 10 to 15% 
more speed than two thin coated screens, such as those in general use for a 
number of years in the past. When used in this manner the new Buck In- 
tensifying Screen (thick and thin) will reduce your exposure time by one 
half, which means your X-ray tube will last twice as long. — Look for the Buck 
trade mark in the corner of each screen — Accept no other. I^Iade in U. S. A. 


Reduces Exposure One Half 



BECK X-OGBAPH COMPAIXE 

St. l.oiiis. Mo. 
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A MUCH T^EEDED VOLUME 


A 

NEW 

PUBLICATION 


T he author is recognized as one of the out' 
standing physicists in radiological work. 
The material is deemed essential to enable 
the radiologist to apply radiology in a scientific 
manner. The aim is to teach the physical funda' 
mentals in such a manner that any radiologist can 
make an interpretation of dosage technic, intensity, 
rate, etc., at any time. 

Only the fundamental physical principles em' 
ployed in roentgenographic work are considered. 
Methods and technic are left to be learned by 
practice and observation in the roentgen-ray lab' 
oratory. 

High voltage iso'dose charts are shown for five 
different fields; anatomical cross'section charts of 
tumor area; use of depth dose charts to determine 
tumor dose; rate of giving radiation; method of 
recording dosage by graphs; the Kingery-Pfahler 
saturation curves and tables are given in detail and 
in such a manner that they can be used routinely 
in the treatment of patients; highly filtered radia' 
tion dosage tables with illustrations of intra'oral 
applicators, and dosage tables of interstitial radium 
irradiation. 


PHYSICS 

OF 

RADIOLOGY 

BY 

J. L. WEATHERWAX, M.D. 

Physicist, Philadelphia General Hospital, 
Associate in Radiotherapeutic Phyrics, 
University of Pennsylvania Graduate 
School of Medicine 


FOREWORD BY 

HENRY K. PANCOAST, M.D. 

Professor of Roentgenology, Univ. of Pennsylvania 


“An indispensable volume to every phy' 
sician using roentgen'ray or radium.” 


FLEXIBLE FABRIKOID, 

260 PAGES, I2I ILLUS. . . $5.00 NET 

(Sent postpaid on receipt of price) 


Paul B. Hoeber, Inc., Publishers A 

76 Fifth Avenue, New York City 

Gentlemen: 

Send me Weatherwax’s new book and charge 
to my account. 

Name 

Address T" 


PAUL B' HOEBER 'INC 

publishers 

Publishers of The American Journal of Surgery, 
Annals of Medical History, etc. 

76 FIFTH AVE. ' NEW YORK 


30 
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The Shock Troops of Rocntgenolosy 


lUST os the efficiency cf cvwiM 
“^grcotly on the cote, attention r.nti v.--.' 
dotn in preporotion ot the be/,e * -t 
does the cRicionty o! thc'.o inpn‘t«r1 
aUies of yours depend on the ettec!'-*^- 
ness of the distributor in sending th^n 
"to the front.” 

Buy From an X-ray-Minded House 

GEO. W. BRADY & CO. 

CHICAGO 


G. -W. BRADY fe CO,, 

809 'Western Ave., 

Chicago. 

Without obligating me, send your currmt 
price list of films and accessories. 


Name,. 




Street & No.- 


City Ec State- 
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For Satisfactory Results in Making 
Gall Bladder Shadows 

/ODEIKON 


Packaged in 25 and 
100 gram hollies and 
boxes of 5 -3k gram 
single dosage 
ampoules. 


Tetraiodphenolphthalein Sodium Salt 

The Dependable Original Dye 

lonEiKOji:' 

pURIFIED, standardized and clinic- 
ally tested for both the oral and in- 
f grim boinL and travenous methods of administration 

collaboration with the originators of 
ampoules. niethod of cholecystography. 

This dye is preferred by many operators because it 
can be administered easily by mouth with minimum 
reactions. Shadows obtained by the oral method often 
show a normal gall bladder, in which case the patient 
need not undergo the unpleasant intravenous admin- 
istration. Evidence of any abnormality noted by 
the oral method should be checked by the more 
positive intravenous method. 

Emulsion and Capsules of lodeikon ready prepared 
for oral use supplied by leading Pharmaceutical 
Manufacturers. Names on request. 

WRITE FOR LITERATURE 

Giving ihc “Technique for Oral and Intravenous 
Use of lodeikon” 

Mallinckrodt Chemical Works 


lilaijrs of sb: Fsr.ist in Alcdicinal Cbtmicals Sinct iSCy 


ST. LOUIS 


MONTREAL 


PHILADELPHIA 


NEW YORK 


Announcing the new 

PICKER 

IMPROVED PROTECTIVE 

Leather Covered Gauntlets 




Acknowledged by the leading Roentgenologists of the Country to be the 
finest Gauntlet ever offered to the profession. 

Completely lined with lead rubber — giving absolute protection to every 
part of the hand and wrist. 

COMFORTABLE— FLEXIBLE— DURABLE 

Try Them! 

JAMES PICKER, Inc. 


TDamfisFicKfir-l 


686 Lexington Avenue 
NEW YORK CITY 


Exclusive Distributors: Acme-International X-Ray Machines and Equipment in New 
York State, Northern New Jersey and New England States. 


